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ONLY the £/MCOBELT is successfully 
aligning wide cloth belts 


In developing the EimcoBelt continuous 
belt filter, it became apparent that an effec- 
tive belt alignment mechanism had to be able 
to maintain a cloth belt filter medium in con- 
tinuous alignment even across the full span 
of a 12-ft, 14-ft, or 16-ft face filter. 


An alignment mechanism must overcome 
forces that cause wrinkling . . . it must com- 
pensate for cloth’s inherent lack of dimen- 
sional stability . . . and correct for belt 
“mooning” and “biasing.” 


To accomplish this, Eimco research engi- 


emark of the Eimco Corporation 


B-804 


neers developed an entirely new principle of 
alignment for cloth, a mechanism that has 
proved to be as effective on wide belts as on 
3 to 6-ft face units. This mechanism, avail- 
able only on EimcoBelt filters, has been suc- 
cessful in over 200 cloth belt installations, of 
which a third are 14 and 16-ft units. 

No uneven stretching of cloth medium at 
belt edges with EimcoBelt aligning mecha- 
nism. Write Eimco Filter Division, Salt Lake 
City 10, Utah, U.S.A. for Bulletin FE-2053. 


“Advanced Engineering and Quality Craftsmanship Since 1884"" 




















Bethlehem Steel Company's Quincy Shipyard 


Hot acid meets its match 


Sill armor plate, soon to be 
4 part of a new ship, being plunged 
into a 26-year-old tank of hot acid. 
This job of pickling steel used to be 
dangerous and costly because the only 
tanks that could hold the acid without 
corrosion were masonry or wood. And 
they leaked. 

A leakproof tank seemed impossible 
until B.F.Goodrich engineers came up 
with a protective lining for metal 
tanks. The B.F.Goodrich Triflex linin 
is a combination of hard rubber sand- 
wiched between soft rubber that stands 
the most corrosive acids. The lining 


is permanently bonded to the steel 
tank. And for this job, it was protected 
from excessive heat and accidental 
gouges by a sheathing of brick. 

The 42-foot tank shown above was 
lined by this method in 1935. Since 
then it’s been in almost constant use, 
except for some downtime in 1947. 

Good as this service life is, we don’t 
claim it’s a record-breaker. Some tanks 
lined by B.F.Goodrich 37 years ago 
are still in use today. Many have lasted 
20 to 30 years. Not one has ever failed 
to put an end to costly leaks, high 
maintenance costs, danger to work- 
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men. If you'd like more information 
about BFG’s abilities and facilities for 
rubber lining, write B.F.Goodrich Indus- 
trial Products Co., Dept. M-172, Akron 
18, Ohio. 
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Over 
the 
past ten years 


STANDARD OIL COMPANY OF CALIFORNIA 
has 
placed 
in 
service 
twenty-one 


BIRD 
Continuous 


CENTRIFUGALS 


At San Francisco, at El Segundo, at Richmond, you will find BIRDS on the job. 





For efficient, dependable, low-cost separation of solids from liquids, you can rely on the 
recommendations of Bird engineers. Their findings, backed by the unsurpassed pilot-scale 
test facilities of the Bird Research and Development Center, will be unbiased because 
Bird builds a comprehensive range of equipment for this purpose — continuous solid bow! 
and screen centrifugals, Bird-Young drum type vacuum filters, Bird-Prayon tilting pan 
horizontal vacuum filters, pressure leaf filters, batch centrifuges. 


Our nearest application engineering office is at your service. 


MACHINE 
SUD] COMPANY 


BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT 


Operators of the Bird Research and Development Center for pilot-scale testing to determine 
the correct equipment for the job. Yours to use. 


Application Engineering Offices: 
EVANSTON, ILL. * ATLANTA, GA. *© HUNTINGTON, W. VA. © WALNUT CREEK, CALIF. 


October 16, 1961—CueEmicaL ENGINEERING 





COVE 
istry,’ 
sored 

just b 
duce 1 
publis 


w 
> 
~ 





COVER: Typifying “New Trends in Chem- 
istry,” the subject of the CE-ARF co-spon- 
sored conference on this subject that has 
just been held in Chicago, the flasks intro- 
duce the series of Confe rence articles to be 
published in this year’s remaining issues. 


OTHER REGULAR FEATURES 


5 HIGHLIGHTS 
7 LETTERS: PRO & CON 

246 CONVENTION CALENDAR 

265 TECHNICAL BOOKSHELF 

289 READER SERVICE POSTCARD 

27] REPRINTS NOW AVAILABLE 

272 MANUFACTURERS’ LITERATURE 

301 CLASSIFIED ADVERTISERS 

310 INDEX OF ADVERTISERS 

315 ADVERTISING REPRESENTATIVES 


PRINT ORDER FOR THIS ISSUE 53,352 
VOLUME 68, NUMBER 21 


Chemical Engineering (with Chemical & .. 
lurgical Engineering) is published biweekly 
McGraw-Hill Publishing Company, Inec., James iP 
McGraw (1860-1948), Founder. 

Executive, Editorial, Circulation and rece 
Offices, 330 West 42nd St., New York 36, N.Y. 
Officers of the Publications Division: Nelson ‘L. Bond, 
President; Shelton Fisher, Wallace F. Traendly. 
Senior Vice Presidents; John R. Callaham, Vice 
President and Editorial Director; Joseph H. Allen, 
Vice President and Director of Advertising Sales; 
A. R. Venezian, Vice President and Circulation Co- 
ordinator; Daniel F. Crowley, Vice President and 
Controller. Officers of the Corporation: Donald C. 
McGraw, President; Hugh J. Kelly, Harry L. Waddell, 
Executive Vice Presidents; L. Keith Goodrich, Execu- 
tive Vice President and Treasurer; John J. Cooke, Vice 
President and Secretary. 

Subscriptions are solicited from engineers and other 
technical men in the Chemical Process Industries. 
Publisher reserves the right to refuse non-qualified 
subscriptions. Position, company connection, and nature 
of company’s business, products, and approximate num- 
ber of employees, must be indicated on subscription 
application. Subscription rates ber year for individuals 
in the field of the publicati U. S. and Possessions 
$3 (single copies 75¢). Ca ay $4, other Western 
Hemisphere $15, all others $25. Unconditional guaran- 
tee: The publisher. upon written request from any 
subscriber, agrees to refund the part of the subscription 
price applying to copies not vet mailed. 

Printed in Albany, N. Y.; second class postage paid 
at Albany, N. Y. and at additional mailing offices. 
Title ®registered in U.S. Patent Office. @©Copvrighted 
1961 by McGraw-Hill Publishing Co., Inc. All rights 


reserved, 









Subscriptions: Send correspondence and change 
of address to Fulfillment Manager, Che cee Engi 
neering, 330 West 42nd Street, New York : i 
Send notice promptly for change of address, ” giving 
old as well as new address. Enclose an address 
label from a recent issue of the magazine if pos 


sible. Allow one month for change to become 
| effective. 
Seanaaten: Please cond Aaa 3579 to : <a 
Engineering, 330 W. 42nd S New York 36, N. Y. 
hdd) 
Audit Bureau Pe *, Associated 
of 7 - D Business 
Circulation a oe Publications 
° *euse* 


Cuemicat Encinrertnc—October 16, 1961 


CHEMICAL October 16, 1961 
ENGINEERING 


CHEMICAL TECHNOLOGY FOR PROFIT-MINDED ENGINEERS 


Plants Ride Out Hurricane As Planning Averts Disaster 94 
Producers Step Up Capacity To Meet Potash Push 98 

Process Wrings Pure Nitrogen From Nitric Fumes 102 

Solar Energy Sparks A New Hope For Underdeveloped Areas 104 
New Units Bleach Denser Pulp 106 

CPI News Briefs 108 


Equipment Cost Index 260 
“Oil” Refinery, New Style, Geared To Hydrocarbons Trend 


What’s New In Chemistry? 167 


High-Temperature and Plasma Chemistry 168 


J. LL. Margrave 


High-Pressure Chemistry 177 
R. H. Wentorf, Jr. 


Estimate Transport Coefficients 187 


L. D. Smoot 
Semiannual Inventory of New Plants and Facilities 


Will Your Next Move Be Easy To Make? 204 


Market Price of Chemical Engineers: Going Down? 208 


Centrifugal Pump Lubrication* 210 
J. H. Doolin 


Coexistence for Design and Operating Engineers? 216 
W. H. Richardson 


Spray Plastic and Reinforcement Simultaneously 222 


Magnesium In Zinc Improves Corrosion Resistance 226 


*FREE—For an extra copy of this article, Check Reader Service Card, p. 269 








Das no basic change in the 
physical properties of a liquid 
whether you pump large or small 
volumes. But as the volume being 
pumped approaches the milliliters 
per hour (ml/hr) range, several 
constant characteristics of liquids 
tend to become serious problems. 
Metering success depends on how 
well these problems are solved by 
pump design and operating prac- 
tice. 


Compressibility: 

All liquids are compressible, but 
so slightly that there is rarely much 
cause for concern. In small volume 
metering, however, the 0.027°% re- 
duction in volume of water which 
accompanies each additional 100 
psi pressure can represent a 0.3% 
loss in pumping efficiency. Thus 
the existence of high or fluctuating 
discharge pressures must be con- 
sidered when choosing a micro 
pump. 


€-ec €- | €-oEe€-o 


a 


Entrapped air: 


Bubbles can be troublesome even 
in high capacity controlled volume 
pumps. But when you’re metering 
at the rate of 1/60 ml per stroke to 
0.3% accuracy, a bubble can spell 
disaster. Good pump design can 
minimize the bubble problem by 
speeding bubbles through the liquid 
end in a very few strokes, but only 
good pumping practice can elimi- 
nate it. In our experience, there is 
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how to meter small quantities 
of liquid accurately 


no substitute for a deaerator in 
the line. 


Viscosity: 

Low viscosity liquids tend to pass 
between any but the most per- 
fectly mated ball checks and seats. 
Ball seating techniques recently 
introduced by Milton Roy have 
eliminated this problem, however, 
and extended the number of liquids 
that can be accurately pumped in 
small volumes. For example, a 
miniPump® is now successfully 
pumping 85 ml/hr of cyclohexane 
against a discharge pressure of 
1,000 psi to an accuracy of +0.6%. 


Minute volumes also impose 
tight specifications on the pump 
itself. Plungers, balls, and seats 
must be finished to a degree of near 
perfection. Parts are inspected 
under powerful microscopes for any 
sign of imperfections. Proper mat- 
ing of balls and seats is so critical 
that a rigorous functional test is 
necessary. 


Solving these unusual problems 
demands such special equipment as 
the Milton Roy miniPump, and 
special pumping practices. To- 
gether they permit numerous 





metering jobs not otherwise pos- 
sible. MiniPumps are standard 
equipment wherever small volumes 
of expensive or dangerous liquids 
are to be accurately metered into 
large process streams: perfumes 
into soap, dyes into cheese, odor- 
ants into natural gas, and hydra- 
zine and other amines into boiler 
water. MiniPumps have also 
proved themselves in the chroma- 
tographic analysis of amino acids, 
feeding influent buffers to the 
columns and accurately introduc- 
ing ninhydrin reagent to the 
effluent. 


If precision pumping of small 
volumes of liquid is one of your 
problems, look to Milton Roy’s 25 
years of experience for your most 
economical solution. For more de- 
tailed information on miniPumps, 
write for Bulletin 1257-1. Milton 
Roy Company, 1300 East Mermaid 
Lane, Phila. 18, Pennsylvania. 
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Controlled Volume Pumps 19 1 
Colorimetric Analyzers ; 
Hydrogen Purifiers 


Laboratory Instruments nine 
YEARS 
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highlights of this issue 


NEW TRENDS IN CHEMISTRY 


In this issue (p. 167) are the first two of 14 papers pre- 
sented last week in Chicago at a conference sponsored 
jointly by Armour Research Foundation and CHEMICAL ENGI- 
NEERING. Leading off are John Margrave (University of 
Wisconsin) on plasma and high-temperature chemistry, and 
Robert Wentorf (General Electric) on high-pressure chem- 
istry. Others will follow in subsequent issues. 


CPI RIDES THROUGH HURRICANE CARLA 


How did chemical plants and petroleum refineries fare when 
Carla struck the Gulf Coast last month? Here’s an on-the- 
spot report from McGraw-Hill reporter Glenn Green (p. 94). 
With few exceptions, he found that physical damage was 
relatively light. Advance planning and ample warning had 
paid off handsomely. 


SPRAYS BOTH PLASTIC AND REINFORCEMENT 


Reinforced plastic coatings can now be applied to chemical 
process equipment much more easily, according to Corrosion 
Forum (p. 222). Technique involves simultaneous spraying 
of both the plastic and chopped glass fiber reinforcement, 
using a special new spray gun. Method is said to be less 
costly than conventional layup methods. 


THIS “OIL” REFINERY HAS NO CRUDE SUPPLY 


An oil refinery without a supply of crude is unusual, to say 
the least. This 5,000-bbl./day refinery of Canadian Oil Cos., 
Ltd., is operating completely on a feedstock of natural gas 
liquids, producing heating, diesel fuel and butane, in addi- 
tion to premium and regular gasolines. Our Process Flow- 
sheet (p. 160) shows how it’s done. 
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COMPANIONS FOR 
MATERIAL FLOW CONTROL 





GALIGHER DELTA” VALVE 





GALIGHER SQUEEZE VALVE 
Both feature straight-through flow replaceable dia- 
phragms. Valve bodies available in cast iron, alumi- 
num and ductile iron. 









GALIGHER 





CUSTOM 
ENGINEERED 
FOR YOUR 
PUMPING 
REQUIREMENTS 


Exclusive impeller design eliminates gland leakage. 
Sealing water is not required. 


Designed to handle abrasive slurries, corrosive solutions, high- 
density pulps, semi-solids, sludges or slimes. 


Available in sizes from 1/2” to 8” to handle capacities up to 
3,600 GPM, with heads up to 100 ft. and particle sizes up to %”’. 


Impellers and replaceable, non-collapsible liners furnished in 
Natural Rubber, Neoprene, Hypalon, Buna or Butyl reduce 
replacement costs. 


Pumping elements also available in Cast Iron, Stainless Steel, 
and other alloys. 


Gland parts are available in Teflon, Ceramic, Haveg, Bronze, 
Stainless Steel, Cast Iron, Hastelloy, or other alloys. 


Direct or V-belt driven models available. 


PLACE A GALIGHER VACSEAL ON TRIAL IN YOUR PLANT. 


GALIGHER 


CONSULTATION > ORE TESTING + PLANT DESIGN 


Metallurgical = The GALIGHER Co. \,.:.. 


GALIGHER PRODUCTS: AGITAIR Flotation” Machine, VACSEAL Pump, Division... neh caulie, 
Geary-Jennings Sampler, Acid-proof Sump Pump, Galigher DELTA" Engineering 545-585 W. 8th South, P. O. Box 209, Salt Lake City 10, Utoh 
Valves, Galigher Squeeze Valves, Rubber Lined and Covered Products, Service EASTERN OFFICE: 


Plastic Fabrication. 


921 Bergen Ave (Room 922 } Jersey City 6, New Jersey 
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Thermo Texts Defended 
Sir: 

After reading the recent article 
by Dr. Cannon (Aug. 7, pp. 127-8) 
I feel compelled to come to the 
defense of the thermodynamics 
textbooks. 

In Dr. Cannon’s first example— 
the system with the space above a 
weighted piston evacuated—the 
statement that “no work is done 
by a perfect gas expanding into a 
vacuum” applies only to a system 
that is confined by a hypothetical 
weightless and frictionless piston. 
In the case mentioned, the gas is 
obviously opposed by the weight of 
the piston, and work must be done 
to move this piston in any expan- 
sion. 

In the example of the three con- 
tainers with pistons of different 
weights, it would be necessary to 
specify the force exerted by each 
piston on the latch, or the number 
of moles of gas confined by each 
piston, before any work (or work 
per foot) could be calculated. In 
the case described, all the pistons 
would continue in motion because 
of lack of friction. If, however, 
some way were found to stop the 
pistons at the equilibrium position 
with the latch removed, the calcula- 
tion of the work done would not 
contradict the concept of the work 
done as being equal to the work 
received. 

J. V. BIGGERS 
Union Carbide Metals Co. 
Niagara Falls, N. Y. 





Are vs. Open-Hearth Furnace 
Sir: 
A brief item in your Aug. 7 issue 
(p. 162) needs to be corrected. 
Consolidated Vacuum does not 


have a steel mill in Philadelphia. 
The vacuum arc furnace was in- 
stalled for Midvale Heppenstall. 

The story, referring initially to 
this vacuum arc furnace, continues, 
“The open-hearth unit produces 40- 
ton, 60-in.-dia. ingots.” The 
latter statement could not possibly 
concern a vacuum arc furnace; at 
best, it is a simple non sequitur. 

GEORGE OPREAN 

Consolidated Vacuum Corp. 
Rochester, N. Y. 





Compound Interest Warning 
Sir: 

The CEQ problem by Dr. Lem- 
lich in the Aug. 7 issue (pp. 148, 
152) is, in my opinion, incomplete. 

In his solution, the values com- 
pared are (1 + i/2)? vs. e* for one 
year, from which he concludes that 
the difference is not appreciable. 
However, I believe the comparison 
should be between values of 
(1 + i/2)™ vs. e, since the total 
difference in future worth by the 
two procedures could be appreci- 
able, depending upon the value of n. 

This comment is to warn the 
unititiated rather than to criticize 
the problem. 

H. E. SCHWEYER 
University of Florida 
Gainesville, Fla. 





Pro: Water Conservation 
Sir: 

Your Chementator story on the 
salvaging of waste water (Aug. 
21, p. 60) focuses well-deserved at- 
tention on an important aspect of 
water quality conservation. The 
Public Health Service has recog- 
nized that increased reuse of waste 
water is an inevitable consequence 
of our growing population and in- 
dustrial complex, and that econom- 
ical means for effective waste 
cleansing must be developed. 

Our research contract with Ion- 
ics Ine., which you described, is 
only one of a number of projects 
in waste treatment research initi- 
ated by our research branch at the 
Robert A. Taft Sanitary Engineer- 
ing Center, Cincinnati. Contracts 
are now in effect with Dow Chemi- 
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Letters: Pro & Con 


cal Co., Harvard University, Poly- 
technic Institute of Brooklyn, Radi- 
ation Applications, Inc., Applied 
Science Laboratories and other 
organizations, for study of the ap- 
plication of physical-chemical prin- 
ciples of separation to the complete 
treatment of waste waters. Addi- 
tional contracts are being negoti- 
ated. Parallel research is being 
conducted in our own laboratories. 

Our ultimate objectives are two- 
fold: to concentrate aqueous wastes 
into volumes small enough for ulti- 
mate disposal, and to produce water 
suitable for indefinite reuse. We 
are searching for economical proc- 
esses for removal of all refractory 
contaminants from water—materi- 
als ranging from common inor- 
ganic impurities through deter- 
gents to extremely complex organic 
chemicals. 

We are convinced that such re- 
search is timely and important. It 
appears to us that major contribu- 
tions must be made by- chemical 
engineers. This whole area of re- 
search is a significant challenge to 
the chemical engineering profes- 
sion. 

GORDON E. McCALLUM 
Public Health Service 
Washington, D. C. 





Pro: NIMS 
Sir: 

The Post Office Department is 
engaged in the development of 
NIMS (nationwide improved mail 
service), the success of which will 
depend to a very large extent upon 
the cooperation and good will of 
business, commerce and industry. 
This is a new plan designed to 
schedule the nation’s vast mail 
volume more effectively. 

The NIMS program calls for sys- 
tematic, voluntary scheduling of 
mail deposits in order to reduce the 
peak load in post offices between the 
hours of 5:00 and 10:00 p.m. The 
efficiency gained by evening out the 
load on postal facilities will not 
only speed priority mail an extra 24 
hours but will result in economy 
of operation. 

ROBERT K. CHRISTENBERRY 
Postmaster 
New York, N. Y. 
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Can you get Caustic Soda in Elliot 
Lake, Ontario for *22 a ton ?... Soda 
Ash in Blue Water, New Mexico, for 628 


...Lame in Hilo. Hawaii. for * 


Of course not, for the caustic soda and soda ash! Certainly 
yes, in the case of lime. Yet you may be able to substitute 
Basic’s magnesium oxide, MAGOX® at comparable prices— 
whatever your location. Surprised? Then perhaps now may 
be the time to take another and perhaps closer look at your 
reagent costs — whether or not you have a problem that can 
be solved by the unique properties of MAGOX. Evenin the case 
of lime, when sludge formation and scaling increase process- 
ing costs, MAGOX may actually costless. Here are justa 
few exampies of how MAGOxX helped to solve unusual proc- 
essing problems by adsorption and controlled neutralization, 
how MAGOx reduced operating costs: 


a 


In Hilo, Hawaii 


To avoid gypsum 
precipitation, yet reduce the high neu- 
tralization cost resulting from the use 
of caustic soda. Use 
of Basic’s MAGOX as a reagent. 

A 65% reduction in 
neutralizing reagent cost, saving more 
than $5,000 per month. 


+In Blue Water, New Mexico 
PROBLEM: Excessive slime 
build-up due to pH adjustment 
resulted in plant shut-downs. 
SOLUTION: Substitution of 
Basic’s MAGOX for the soda ash 
initially used to solve problem. 
RESULT: Neutralizing rate sat- 
isfactory...sliming eliminated 
..» 435% cut in reagent costs 
over soda ash for an annual sav- 
ing of more than $60,000. 


HOW CAN MaGox HELP 
YOU? Produced from benefi- 
ciated magnesite ores, Basic’s 
MAGOX is unusually low in 





Elimination of gyp- 
sum-rich scale on evaporator tubes 
caused by the “liming” of sugar 
juices. Substitution 
of Basic’s MAGOX for 40% of the 
lime. Reduction of 
manual de-scaling costs by more 
than 80% .. a 20% over-all saving in 
neutralization process costs, de- 
spite higher reagent costs. .. elimi- 
nation of premature and unsched- 
uled shut-downs due to scaling. 


Recent net ton FOB works price listings are: 50% 
caustic soda, $50.00; 58% soda ash, Lt., bed. 
$37.50; chemical hydrated lime, bgd. $17.25. 


cost and high in ‘‘problem-solving” capability. With competent 
laboratory back-up, Basic’s chemical specialists are anxious to 
help analyze your particular processing problem. Whether it in- 
volves neutralization, adsorption, precipitation or other opera- 
tions, MAGOX may now be your least expensive solution. Let us 
know if you would like more complete information on the unique 
properties of MAGOX and on its many successful applications. 


CHEMICAL 
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This is Carey temp 





Composition 

A new pipe and block insulation ma- 
terial... millions of glassed-in air cells 
of expanded silica bound together, re- 
inforced with inorganic fibres. Gives 
exceptional strength, yet is lighter 
than other industrial insulations. Den- 
sity: 9 lbs. per cu. ft. 


High Moisture Resistance 
Absorbs practically no moisture. Mini- 
mum efficiency loss under wet or humid 
conditions. 


Low Shrinkage 

Practically no linear shrinkage, even 
at high temperatures (0.7% at 1200° 
F.). Minimum heat loss at joints. 


Low Thermal Conductivity 
Only .33 B.T.U./sq. ft./hr./°F. at 100° 
F. — .77 at 1000° F. mean. 


High Acid &Corrosion Resistance 
Improved performance on acid-pro- 
cessing and stressed stainless steel 
equipment. Not damaged by most acids. 
Chemically - inert composition ideal 
where corrosion is a problem. 


Wide Size Range 

Available in larger labor-saving sizes. 
Blocks in new 24” widths and pipe 
insulation in half sections through 24” 
pipe size. 

Over four years of field use have 
proved Careytemp, following thorough 
laboratory testing at Mellon Institute 
of Industrial Research. For Careytemp 
samples and additional specifications, 
write Dept.CH-1061, Insulation Division, 
The Philip Carey Mfg. Company, Cin- 
cinnati 15, Ohio. 
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Sohio Chemical Company, Lima, Ohio. Careytemp specified exclu- 
sively to cover the wide range of temperatures encountered in 
this modern chemical processing plant. 
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Right Angle Horizontal 
(write for Bulletin 2100) 


Type Y Parallel Shaft 
(write for Bulletin 1100) 





Parallel Shaft and Right Angle Horizontal Reducers 
cataloged thru 1,570,000 Ib-in. torque at low speed shaft 
_ ,..larger units upon request. Ratios 1.84 thru 292 to 1 for 
_ parallel shaft; 5.06 thru 1207 to 1 for right angle horizontal 


These new units are probably the most thoroughly engineered speed 
reducers on the market today. Final designs based upon years of develop- 
ment study and a background of 50 years experience make these units as 
dependable as the name “ FALK”’. A few of their many features are... 


PINPOINT APPLICATION COVERAGE Wide choice of sizes and ratios per- 
mits the most economical selection of a correctly rated unit for each applica- 
tion. In each series of parallel shaft and right angle reducers, catologed 
sizes range up to 1,570,000 lb-in. torque at the (11 inch dia.) low speed 
shoft. (Other standard designs to 25,000,000 Ib-in. torque; custom designs 
for higher capacities.) — 


UNMATCHED VERSATILITY The "Basic Y” speed reducer design permits 
economical modification to meet a multitude of specific requirements. Smooth, 
flat surfaces simplify mounting of motor brackets, backstops, brakes, and 
any number of other accessories. 


RUGGED HOUSINGS Sturdy housings not only provide maximum rigidity to 
maintain proper alignment of gearing, but also have the strength to support 
heavy overhung loads and withstand accidental blows. 


IDABLE FALK GEARING Gears are selected with the proper pro- 
portions and hardness to provide the optimum combination of maximum 
durability ond strength for high shock as well as uniform loads. 


ARINGS TO SUIT THE OVERHUNG LOAD Stondard reducers can meet 
custom-built requirements with optional stock bearings and shafts (at only 
a nominal extra charge.) Maximum overhung load capacities are so great 
that for some conditions, still within the capacity of the reducer, extra strong 
supporting foundations and bolts must be provided. 


IBLE GEAR LIFE Stondard double ended shafts can be reversed end for 
end to bring into contact the unused surfaces of the gear teeth for twice 
the normal gear life. 


LS FOR ALL CONDITIONS Standard equipment oil seals assure oil-tight 
and dirt-free gear units for normal applications. Standard abrasive and 
moisture-resistant seals available upon order. 


HE FALK: CORPORATION, MILWAUKEE 1, WISCONSIN 
(ANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in most principal cities 


ALL-MOTOR MOTOREDUCERS 


STEELFLEX COUPLINGS 


A GQOQD NAME IN INDUSTRY 


FALK, ALL-MOTOR, ond STEELFLEX ore registered trademarks 
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The ElectriK Tel-O-Set System has many features 
that save time in getting on stream, and keep 
maintenance to a minimum. For example, all 
process connections are isolated from the inside of 
Tel-O-Set transmitter and transducer cases, so that 
you can mount, pipe and wire the instruments 
without removing their covers. Instrument chassis 
can be removed for servicing without breaking any 
external process or electrical connections. Stand- 
ardized parts and extensive use of quick-connect 
and plug-in design cut downtime and spare parts 
requirements. 


No external power is required at any field-mounted 
Tel-O-Set instrument; line power is connected only 
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This “Loop Snooper” adds to the extraordinary ease of installation 
and maintenance you'll find in the ElectriK Tel-O-Set System. 
It's a portable test instrument that can accurately check ... from 
the control panel... any Tel-O-Set unit in the field, to make sure 
signals are being received and sent exactly as they should be. 
Or it can operate and check a recorder chassis, indicator chassis or 
controller on the bench, with local power. The “Loop Snooper” 
removes trial and error from installation and maintenance, 





SIMPLEST TO INSTALL, ADJUST AND MAINTAIN 


at the receiver. Two-wire d-c transmission eliminates 
shielding and further reduces installation costs. The 
4-20 milliamp signal range gives a live zero through 
the use of readily available reliable transistors. 


Your nearby Honeywell field engineer can tell you 
how ElectriK Tel-O-Set advantages relate to your 
particular control requirements. Call him today 

he’s as near as your phone. Or write to 
MINNEAPOLIS-HONEYWELL, 21 Penn Street, Fall 
River, Massachusetts. 


Honeywell 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan, 


15 








a 








it of ARMOFLO here... 


A pound, or less, 
of Armoflo® 
compound will 
condition a ton 
of various hard- 
to-handle dry 
materials. Ap- 
plied at an appropriate stage in process- 
ing, these liquid conditioners assure free 
flow of the product in process, function 
as anti-caking and anti-dusting agents 
during subsequent handling and storage, 


Armoflo compounds may be applied 
as received, by spraying, dripping or 
fogging onto the product while it is tum- 
bling in rolling or blending equipment. 
Armoflos coat each particle with a mono- 
molecular layer that changes hygroscopic 
surfaces to hydrophobic. They will with- 
stand product heats up to 325° F. and are 
stablein storage for long periods. Armoflo 
compounds also provide virtually com- 
plete corrosion inhibition for iron and 
steel processing equipment. 

A smoother, faster, more even flow of 
product results when Armoflos reduce 
friction between particle surfaces. This 
lubricating action reduces abrasion and 
thus reduces ‘‘fines’’ and dust formation. 

Armoflos are now being used commer- 
cially with a number of products and 
current testing indicates many more 
potential applications. The versatility of 
Armoflo compounds is demonstrated by 
the following three categories of mate- 
rials. 


FERTILIZERS 


Armoflo compounds are effective condi- 
tioners for all types of mixed fertilizers 

low as well as high analysis grades. 
The compounds act as anti-dusters on 
low analysis grades and as anti-dusters 
and /or anti-cakers in high analysis 
grades. Armoflos are being used effec- 
tively as anti-dusting and anti-caking 
agents on these typical grades: 





Anti-caking and Anti-dusting of 
Anti-dusting of Low Analysis 
High Analysis Grades Grades 
0-20-20 0-20-0 
5-10-5 3-12-12 
5-20-20 3-9-18 
7-21-21 3-9-27 
7-28-14 4-12-8 
10-10-10 4-12-12 
12-12-12 5-40-0 
15-15-15 8-8-8 
17-7-0 10-6-4 


Armour Industrial Chemical Company 


One of the Armour Chemical Industries « 110 North Wacker Drive, Chicago 6, Illinois 
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SINGLE FERTILIZER SALTS 

Many of the salts used in formulating 
mixed fertilizers are hygroscopic and 
must be conditioned to prevent caking. 
Armoflo compounds successfully inhibit 
caking, improve product flow and reduce 
dust resulting from abrasion. Typical of 
such Armoflo applications are: 


Ammonium chloride Nitrate of lime 
Ammonium sulfate Potassium chloride 
Diammonium phosphate Potassium nitrate 
(21-53-0 and 16-48-0) Potassium sulfate 
Manure Salts Sodium nitrate 
Monoammonium Urea 

phosphate (prill & crystal) 


OTHER MATERIALS 


Armoflo compounds likewise do an effec- 
tive job of helping prevent caking and 
dusting of various inorganic and organic 
materials. They function well across a 
wide pH range from acidic to highly 
alkaline. The materials listed below, as 
well as similar products, can be success- 
fully conditioned. 


Caustic Soda Pentachlorophenol 


Detergents Rock salt 
Dextrin-urea blends Sodium bisulfate 
Fluorspar Sodium chlorate 
Glues (mixed, Sodium 
powdered) metasilicate 
Guar gums Sulfur 
Hypochlorites Sylvite 
Insecticides Thermosetting 


Magnesium oxide plastics 
Metallic soaps Zinc chloride 








Armour engineers have designed 
and built a portable spray unit 
which demonstrates the effective- 
ness of Armoflo compounds in the 
most practical way—right in your 
plant. This self-contained unit per- 
mits conditioner application at 
several different points of product 
processing. 
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Armour Industrial Chemical Company 

110 N. Wacker Drive + Chicago 6, Ill. 

Please send me: 

(] a copy of your new, revised edition of ‘ARMOFLO—Armour 
Anti-dusting and Anti-caking Chemicals.”’ 


C) a sample for CONITIONING........cceccecccveccsceccccecccoes 
(Name of your product) 
a Oe eae PRR Cee re TT rr Perr eT iil eee cre re . 
COMIDONW es ovids i cdcccccdhtcctccveccseteotsasautsatecssesavueead 
Gra hecncckaeeceasunseccees ZONG@ ies 63x: DUOC ei eck ccccaten 





Don't get boxed in by oxygen supply problems.. 


Maintain flexibility in your operations by removing all 
uncertainties about availability of oxygen for your chem- 
ical process requirements. Buy oxygen as a tonnage 
pipeline chemical commodity — let Airco build and oper- 
ate a plant for you. 

An Airco plant assures you of all the oxygen you 
require . . . piped to you at a steady rate .. . at a firm, 
fair price. And if you need nitrogen, that too is available 


from the air separation plant we build. 


GUARANTEED BACK-UP. Your new plant is part of 
Airco's integrated system of supply. If your oxygen 
requirements increase . . . or if the oxygen plant is down 
for any reason, you're not squeezed. Airco will meet 
your needs from its nationwide network of oxygen plants. 
NO CAPITAL INVESTMENT. Airco finances the oxygen 
plant, whether it’s on property leased from you or on 
our over-the-fence site. You pay only for oxygen. .- 
have the capital for the oxygen plant available for other 
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let Airco build and operate a plant for you 


at a firm contractual price that reflects the economies 


chemical process requirements. 
PROVEN TECHNOLOGY. Air separation is a special- —_ provided by Airco’s large resources and long experience. 
ized business. Airco has 45 years’ experience in low- For the full oxygen story, write, wire or phone today. 
temperature technology . . . design, engineering and 
construction proficiency that has dotted the country with 
oxygen plants. There’s no first-plant guesswork . . . late 
starts . . . long shake-down periods that ruin your pro- 


® 
duction schedules. Al R | cs D U CT " © re 


ASSURED LOW COST. Your oxygen is available fast... 150 EAST 42nd STREET + NEW YORK 17, NEW YORK 





One of two 1500-hp Ingersoll-Rand KVGA turbocharged gas-engine com- 
pressors at Federation Chemicals Limited in Point Lisas, Trinidad. Each unit 
compresses 591 cfm of ammonia synthesis gas in four stages to 5000 psi. 



















































Two Ingersoll-Rand ESH motor-driven compressors at Federation 
Chemicals. The 40-hp unit at left supplies air for instrumentation, 
and the 75-hp unit at right provides 100-psi general plant air. 


ninder tropical skies 





Five types of I-R compressors 
handle all processes in new 
Trinidad ammonia-urea plant 


The new ammonia-urea synthesis plant of 
Federation Chemicals Limited, managed and 
operated by W. R. Grace & Co., has gone into 
production at Point Lisas, Trinidad, with five 
different types of Ingersoll-Rand reciprocating 
compressors handling all air and gas applica- 
tions. The startup was successful and on time 
— typical of I-R equipment and service. 


The I-R equipment includes two 1500-hp KVGA 
turbocharged gas-engine compressors handling 
synthesis gas in four stages at 5000-psi dis- 
charge. Two 330-hp SVG gas-engine units com- 
press carbon dioxide to 3000 psi, and two 660- 
hp SVG’s handle ammonia refrigerant and air. 
A 75-hp electric-driven ESH horizontal com- 
pressor provides 100-psi general-service air, 
and a 40-hp ESH supplies instrument air. A 
single-stage 183-hp electric-driven HHE cir- 
culator operates at 4700-psi discharge. There 
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is also a 10-hp Type 30 single-acting air-cooled 
compressor. 

The Trinidad plant employs 15 Ingersoll-Rand 
centrifugal pumps on various services. 
Ingersoll-Rand equipment may be found in all 
types of jobs, around the world. I-R offers the 
most complete line of compressors, in recipro- 
cating, centrifugal, rotary and ejector types. 
There are units from '% to 20,000 hp, for pres- 
sures from one micron to 35,000 psi. I-R is also 
the world’s biggest builder of centrifugal 
pumps. Your I-R man can give valuable help 
with your process — call him today. 









Ingersoll-Rand 


153414 11 Broadway, New York 4, N. Y. 
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Two 330-hp SVG gas-engine compressors handling carbon dioxide. 
A cylinder of a 660-hp SVG which handles ammonia refrigerant 
and air can be seen ai right. In the background are the KVGA’s. 









Just published by Glas-Col 


Complete new guide to 
electric heating mantles {jn 








Written for laboratory directors, plant managers, he. 
design engineers, safety directors...in 4 separate sections 
GLAS.-COL HEATING MANTLES GLAS-COL HEATING MANTLES Since t 








Section 3 Industrial-scale | Heatin 


i Basi f heat- 
pemnnn 2 sneic tynen cs ttt mantles for glass-lined steel | ard eq 


ing mantles . . . safety con- 


























siderations ... how not to use vessels . . . heating chamber | mable 
heating mantles. blankets tae drum heaters built — 
... pipe line heating tapes. 
from tl 
Heatir 
labora 
Section 2 Laboratory mantles 
GLAS-COL HEATING MANTLES made of glass fabrics for safe GLAS-COL HEATING MANTLES 
operation to 450°C and quartz 
fabrics (650°C) for flasks, 
beakers, funnels, vacuum ves- 
sels, evaporating dishes, bot- Section 4 “Custom” mantles 
tles and jars... heating tops for special applications. 
. mantles for columns and 
for Soxhlet, Kjeldahl and micro 
flasks .. . heating tapes and | 
cords ... electrical controls 
... Mantle supports. 
World's largest Sph 
manufacturer of Nec 


heating mantles 


Glas-Col Apparatus Company 


Dept. CR, 711 Hulman Street, Terre Haute, Indiana one the 


applications. 


Use this coupon to request sections you want... all four if you desire! 

























- 
| 
| 
GLaAs-CoL APPARATUS COMPANY | 
Dept. CR, 711 Hulman Street, ; 
Terre Haute, Indiana Name Title - 
Please send He 
[] Section 1—Introduction to Heating Mantles Company, 
| 
[_] Section 2—Laboratory-type Heating Mantles pitta t; 
- ae : | 
C] Section 3—Industrial-scale Heating Mantles Gia 
City. Zone—__State | Dept 
C] Section 4—Mantles for Special Applications | Terr 
Trademark Reg. U.S. Pat. Office. U.S. Patents 2,231,506; 2,282,076; 2,739,220; 2,739,221 | Trader 
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Glas-Col makes the 


world’s most complete 





— for laboratories 


— for pilot plants 





line of electric 
heating mantles 


Since their introduction in 1939, Glas-Col Electric 
Heating Mantles have become recognized as stand- 
ard equipment for heating and distillation of flam- 
mable chemicals. Nearly half-a-million have been 
built—and not a single fire has ever been reported 


from their use! 


Heating mantle applications now extend beyond the 
laboratory into . . . plant-scale production of 





Spherical Mantle for a Two- 


Neck Flask funnel 





Mantle for fritted disc Buchner 


— for industrial chemical 
processing 





pharmaceuticals « production of very high purity 
chemicals in all-glass equipment up to 200-liter 
capacity « zoned heating of glass-lined steel kettles 
e atomic research « pipe line heating. 


Glas-Col heating mantles can be applied to virtually 
any chemical heating apparatus, including special, 
highly complex equipment. All requests handled in 
complete confidence. 





Glas-Col heating mantle for 
giant 200-liter flasks in all-glass 
pharmaceutical plant 













Glas-Col electric heating 
mantle specially designed for 
150-gal glass-lined steel kettle 


Laboratory-type Double-Ele- 


Series S Quartz-Fabric Electric 
ment Heating Tape 


Heating Mantle 


Glas-Col Apparatus Company 


Gias-CoLt APPARATUS COMPANY 

Dept. CR, 711 Hulman Street, 

Terre Haute, Indiana 

Trademark Reg. U.S. Pat. Office. U.S. Patents 2,231,506; 2,282,078; 2,739,220; 2,739,221 
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PROBLEM: how to collect, record and transmit 
critical fluid flow data more accurately than 
ever before. 


SOLUTION: custom-designed flow measure- 
ment systems from General Electric. 


RESULT: reliable process control, simplified 
Mass Flowmeter measures fluid flow directly in 
fluid accounting, precision batch blending pounds, eliminates volume-to-mass conversion 
+1% accuracy unaffected by change in pressure 


and loading. density, temperature, viscosity, flow rate. 13 


standard ranges now available. 


System instrumentation includes: true mass flowmeter, 
available in 13 standard ranges @® null balance re- 
corders. a full line of strip and round-chart m new 
telemetering equipment. analog and digital. 

In addition. ticket printers and totalizing counters 
are available for visual digital display and pre-set 
counters may be added to provide precision control 


in blending and loading operations. 


FOR FLUID FLOW PROCESS: (RRA Tay 


In a variety of system applications, these General 
Electric instruments cut operating costs and boost 
plant production . . . through simplified and more 
accurate measurement. No wonder they’ve been speci- 
fied by process engineers throughout the world. 
Performance-proved .. . on the line! 
For complete information, contact your nearby Gen- 
eral Electric sales office or write Section 599-08, 
General Electric Co., Schenectady 5, N. Y. for the 
following bulletins: GEA-6925, Mass Flowmeter; 
GEA-6887, Null Balance Recorders; GEA-7163, Tele- 
metering Systems. In Canada, contact Canadian G.E. 
Co. Ltd., 940 Lansdowne Ave., Toronto 4, Ontario. 
Outside the U.S. and Canada, contact International 
General Electric Null Balance Recorders feature 
G.E. Co., 150 E. 42nd St., New York 14, N. Y. silicon diode reference voltage source for opera 


tional reliability; varied control forms for versatile 
applications; compénents mounted on swing-out 
panel to simplify routine maintenance. Full line 
includes multipoint, single and two-pen— strip or 


INSTRUMENT DEPARTMENT " round-chart models. 


GENERAL @@ ELECTRIC 













TICKET 
PRINTER 
f= AIR SUPPLY 


G-E MASS FLOWMETER ‘ 
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MASS FLOWMETER 








AMMONIA PLANT 


REMOTE 
PRESET 
COUNTER 








PRINTER 
Batch Loading—G.E. Flowmetering System assures accurate loading 
precise totalization; is unaffected by temperature changes in tank or 
pipe. Meter measures different fluids with no calibration change 
Remote totalization with preset counters also provides startup, shut- 






down or alarm. 
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TICKET Custody Transfer-—G.E. Flowmetering System assures accurate meas- 


CUSTOMER PLANT | 

» PRINTER urement at both ends of transfer despite differences in operating con- 
| 

| 


PETROCHEMICAL 
PLANT 


ditions. Ticket Printer provides printed record of fluid shipped. System 
offers simplified, accurate accounting between producer and customer 
plants and also in interplant transfers. : 





MEASUREMENT SYSTEMS FROM GENERAL ELECTRIC 


G-E RECORDER-INDICATOR 
MASS FLOW RATE 












EMF-AIR 
CONVERTER 






EEE TYPEWRITER: TOTAL 
G-E MA : 
SS FLUID: INVENTORY 


FLOWMETER 
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G-E MASS FLOWMETER 
FOR TOTALIZED FLOW 
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PLANT #2 
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Fluid Blending. G.E. Flowmetering System measures and totalizes fluid mass diréctly, 
eliminates laborious volume-to-mass conversions. Predetermining counters assure simplic- 


ity and accuracy in blending operations. Data is instantly telemetered to central locations 
by new G-E Telemetering. Typical blends are refrigerants, solvents and special naphthas. 




















Union Carbide’s Uravan Mill’s 
filled by U.S. Pilot® Pipe. This pipe is built to handle abrasive and corrosive materials such as calcined ore and sulfuric 
and hydrochloric acid. It’s flexible, easy to install, won’t build up... gives longer service life than metal pipe. 
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Wherever industry produces, processes, or transports 


chemicals or chemical solutions, you'll find US Industrial Rubber 
Products helping to minimize maintenance, maximize efficiency and 
profits. Look to US, the world’s largest manufacturer of Industrial 
Rubber Products, to fill all your rubber needs. 
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Name your chemical, name your processing tem- 
perature, and you'll get a customized U.S. Chemex Ex- 
pansion Joint designed to operate on your piping with 
maximum efficiency. Neither flow surge, pressure, tem- 
perature, nor corrosive action will cause money-losing 
down-time when your processing equipment is protected 


by chemical-resistant U.S. Chemex Expansion Joints. 
Ej 103 














Protecting St. Lawrence Seaway dredges, U.S. Per- 











mobond® lining guards the dredging pipes against abrasive 
action and oil. Permobond also stops corrosion in the 
main shafts when the dredge works in salt water. The 
result is longer pipe and shaft life, minimum mainte- 
nance, maximum efficiency. Permobond was selected be- 


cause of its known superiority to any other type of lining. 
TL 102 

































The low cost and ease of installation of U.S. 
PowerGrip Flexible Couplings please P. H. Glatfelter 
Paper Company. This company also likes the way these 
couplings compensate for shaft misalignment, absorb 
sudden shocks with ease. PowerGrip Couplings have a 
built-in clutch action for ‘‘give”’ in case of overload, 


prevent damage to machinery, require no maintenance. 
FC 102 











For every industrial rubber product need, turn scription. Discover why U.S. Rubber has become 
to US. For Conveyor Belts, V-Belts, the original the largest developer and producer of industrial 
PowerGrip “Timing”® Belt, Flexible Couplings, rubber products in the world. See your U.S. 
Mountings, Fenders, Hose and Packings... Rubber Distributor or contact US directly at 
custom-designed rubber products of every de- Rockefeller Center, New York 20, N. Y. 


United States Rubber 


MECHANICAL GOODS DIVISION 


WORLD'S LARGEST MANUFACTURER 
OF INDUSTRIAL RUBBER PRODUCTS 
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Walworth’s last word in positive sealing! When valve bodies are tortured out 
of shape by line pressure, temperature or deflection—new Walworth living 
wedge Gate Valves still seal tight! It’s because of Walworth’s unique one-piece 
split disc gate that lives in the body...flexes and gives, to stay mated to the 
Seat in spite of body distortion. Yet new Walworth living wedge Gate Valve 
operates at low torque, can’t bind, jam or stick—and is economical, needing 
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WEDGE} 


minimum replacements. Get new Walworth living wedge Gate Valves in 150 
and 300 pound ASA ratings, 2” to 24”. See your Walworth distributor for 
details, or write to Walworth Company, 750 Third Avenue, New York 17, N. Y. 


WALWwoORT EE 


the Walworth companies: Alloy Steel Products Co.—Conoflow Corporation—Grove Valve » Net 
and Regulator Co.—M & H Valve and Fittings Co.—Southwest Fabricating & Welding Co., Inc. 
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Inventory Management Simulator program at... 


Clark Equipment...improves customéer 


@ High-capacity memory. Two IBM 305 Data Processing Systems with RAMAC keep 
track of 75,000 replacement and repair parts in Clark’s Chicago parts warehouse. 
@ The computer has the facts. As soon as shipments arrive at the warehouse, an 
operator, using this remote inquiry station near the loading platform, finds out from 
the computers where various items go. [J Customer service first. Using this remote 
inquiry station in the sales department, the operator gets information from the com- 
puter while the customer is on the phone. 





Clark Equipment Company has prepared a¢ ailability 
puter program called an Inventory Manag a compl 
ment Simulator. The program allows Clihuse is o 
management to study the possible effects of untry. B 
cisions on future customer service and futifyeloped, 
warehouse profitability. When managem g5 000 
gets the computer’s report, it is in a positilfrts, Use 
make new rules for the operation of its P’fyestment 
warehouse. equently 
Here’s what’s happened since Clark put ith less iy 
new program into operation: ... improved ¢ anageme 
tomer service... practically eliminated bio py 3 
order problem... reduced the putaway tif wac® T 
for incoming material by more than 50 per@ffer on an 
... reduced emergency order shipping tim? Bost every 
50 per cent... enabled a physical inventor) cluding ¢ 
be taken without any interruption of See 75,000 
to customers. Now, Cla 








yervice...with less inventory 


'd acifailability highest ever. Inventory management 
Mani a complex job at Clark. Its Chicago ware- 
8 Clifuse is one of the busiest and largest in the 
ts of untry. Before the Simulator program was 
1 fut veloped, the warehouse carried an inventory 
gem 85,000 individual replacement and repair 
itiobrts, Use of the program helped transfer the 
SPivestment in inventory to those parts most 
‘quently called for, giving high availability 
put Fith less investment. 
ed Hanagement Operating System.* Clark installed 
I bat '0 IBM 305 Data Processing Systems with 
y ti MAC” These computers store, update, and 
mes ler on an instant’s notice information on al- 
Ime Bost every aspect of the warehouse operation 
be eluding complete information on every one of 
ser#e 75,000 items maintained in stock. 
Now, Clark is assured of maintaining just the 


right level of stock for each item. The procure- 
ment formulas, developed from the Inventory 
Management Simulator, even recommend how 
large a purchase order should be placed for 
each item and where it should be placed. 

If you have an inventory problem, why not 
consider a simulation program? You don’t have 
to have your own computer. We can supply you 
with an Inventory Management Simulator...you 
can rent time on a computer. Result...improve 
the profitability of your warehouse operation. 


#A Management Operating System uses IBM computers to 
make routine business decisions and take action automatically 
...flags problems that need management’s special attention... 
frees management to concentrate on the big problems and on 
long range planning. As a result, it gives tighter control of all 
business operations...and helps cut costs, 


DATA PROCESSING 


® 











YOUR BEST CHOICE IN FILTERS FOR 
THE CHEMICAL PROCESSING INDUSTRIES 


CFC filter uses in the chemical industry range all the 
way from Alcohol to Xylene. At one leading plant CFC 
equipment is filtering 400 different organic chemicals; at 
another cryogenic fluids; at still another CFC filters are 
wax dehazing lubricating oil. Whatever the chemical 
application, CFC has the right filter. 


CFC filters are the choice of the chemical industry 
because they have been proven under diversified and 
critical operating conditions . . . because CFC has 25 years 
of design engineering experience in the chemical field... 
in short because the industry can be sure that a CFC filter 
is the best filter available, at the lowest cost. 





COMMERCIAL FILTERS CORPORATION 
Dept. CE MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROSE, MASSACHUSETTS AND LEBANON, INDIANA 
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For ultimate 
specify FLO: 
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(not all ball valves are the same) 















FLO BALL 


Only FLO-BALL has a top and bottom guided ball combined with top entry. These features, which give you 
best valve performance, make all other ball valves obsolete. FLO-BALL is the valve you will use today and 
for years to come. Only FLO-BALL offers all this at a competitive price. 


| Top and Bottom Guided FLO* BALL 


specify FLO ° BALL— no equal! 


# valve performance, 


L 
i 


Unlike other ball valves, FLO-BALL seats 
do not serve as bearings. By putting the 
bearing loads where they belong—on 
frictionless Teflon bearings — the seat can 
then perform its basic sealing function. 
Result: longest seat life, lowest torque, 
in sizes through 36”, pressures to 
10,000 psi, temperatures from cryogenic 


Floating Bali Valves 


Other makes of ball valves put the 
crushing burden of bearing loads 
right on the fixed seats. This re- 


sults in seat distortion, hard turn- 
me ing and short life 


(—423° F) to + 500° F, for on-off and throttling. 


Fill in reverse side and mail today! 


FIRST CLASS 


Business Reply Mail PERMIT #471 


BLOOMFIELD 
No Postage Siamp Necessary if Mailed in the U.S. NEW JERSEY 


Postage Will Be Paid By 


HY DROMATICS, inc. 


Bloomfield, New Jersey 





Compare ° “feature for feature 
... there is no equal! 


ye aS 
ee Rahs 





1. TOP ENTRY 


All internal parts can be removed and re-installed without v v 
removing valve from line. 


2. TOP AND BOTTOM GUIDED BALL 


Provides truly double seal, extends seat life. Makes for v 
easy operation. 


3. DOUBLE SEATS 


Interchangeable and replaceable seats insure sealing in v v v v v v | Anew 


both directions; give double protection against leakage. Chemi 


— mus C 

4. FLANGES INTEGRAL WITH BODY ‘| =. 

Rugged, one-piece body design gives greatest possible V v v ame 
strength. FL 

ease O 

oe a Yiel 

5. ONE PIECE BALL AND STEM negligi 

No possibility of separation of ball from stem. Always per- yi] ile aa 

fect alignment with zero backlash. Foolproofed for as- ble | 

sembly. = 


ob as req 
6. BLOCK AND BLEED The 


Top and bottom guided ball and floating seats provide 


compe 













































































simultaneous up-stream and down-stream seal . . . a true v natura 
block and bleed valve. Block and bleed type available on lower 
special order. : oo 
2 = ; 
Specify the ° for your application * 
reacto 
i j K j j in the 
“es yg” — 2” 1” — 36” cae 
Pressures. | Vacuum — 600% — 30002 150# — 300# — 600 (ASA Rating) a 
Materials | Carbon Steel, Stainless Steels, Semi-Steel, Brass, Alloy 20, Monel alesis 
bool "| Manual, Hydraulic and Motor penn 
eof ! condu 
FLO-BALL Types Two-Way, Three-Way, Fire-safe, High Pressure (to 10,000 psi), Cryogenic, etc. form 
these 
| conve 
| result 
| The e 
Gentlemen: oe 
; ; : ; | Some 
| am interested in getting complete information on FLO-BALL valves. | water 
My application is . my 
Hydromatics, Inc.| 2): 
[] Send sales engineer [] Send literature BLOOMFIELD, NEW JERSEY | efflue 
| : 
} posal 
Name ae _. Title moni 
. ° e (3) ( 
yeaa ist Fill wn this card ei 
Street___ 





... mau today! 


City —_ CHE? 









































ENGINEERS AND 


CONSTRUCTORS 


FOR INDUSTRY 


New Shawinigan process 
lowers production cost 
of hydrogen cyanide 


Anew hydrogen cyanide process, developed by Shawinigan 
Chemicals Ltd. of Canada and available through The Lum- 
mus Company, produces HCN from ammonia and hydro- 
carbon (methane or propane) in a non-catalytic, oxygen-free 
reaction. The process — first commercial application of the 
“FLUOHMIC”® reactor — offers low production costs and 
ease of operation. 

Yields on hydrocarbon and ammonia exceed 85% with 
negligible undecomposed ammonia carry-through, simplity- 
ing recovery or disposal requirements. Furthermore, valu- 
able high-purity hydrogen by-product is available for use 
as required. 

The Shawinigan HCN process produces hydrogen cvanicd 
competitively using 8 mill power and 25-30¢ per MSCF 
natural gas. It becomes increasingly attractive in areas of 
lower power costs or higher cost hydrocarbon. A commercial 
scale reactor is being operated by Shawinigan Chemicals Ltd. 

How the Process Works 
The reaction system uses a uniquely designed fluidized bed 
reactor to realize the efficiencies of a very high temperature 
in the hydrogen cyanide reaction. 

The Shawinigan HCN reactor consists of a refractory lined 
electrically heated vessel. It operates in the range of 2,400 
to 3,000° F. at essentially atmospheric pressure. A non-con- 
sumed fluidized bed of coke particles is heated by electrical 
conduction. The reactor design achieves an extremely uni- 
form high temperature throughout the reaction zone. At 
these very high temperatures the significant improvement in 
conversion rates — compared with conventional processing — 
results in a high concentration of product in the effluent gas. 
The effluent gas is cooled and purified by standard methods. 

Process Advantages 
Some major advantages of this process are: (1) Absence of 
water from the effluent gas. This eliminates the problem of 
tarry polymer formation in the cooling and recovery section. 
(2) Considerable reduction in unreacted ammonia in the 
effluent gas. This eliminates the problem of recovery or dis- 
posal of unreacted ammonia. A typical carry-through am- 
monia content would be 0.3 volume % on net reactor effluent. 
(3) Greatly reduced stringency in feed-stock purity require- 
ments. This is a natural result of the elimination of catalysts 
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View of the Hydrogen Cyanide Reactor in operation at 
The Shawinigan Chemicals Limited Cyanide Plant. 


from the process. (4) Flexibility in choice of hydrocarbon 
feed. L.P.G. can be used where natural gas supply is un- 
available or interruptible. (5) Operating rates are flexible. 
Units will perform well at rates as low as 25% of capacity. 
(6) High concentration of HCN in the reactor effluent. This 
may be 5-6 times as high as in present commercial processes. 

For further details on this process, contact your nearest 


Lummus office. 


wder 


THE LUMMUS COMPANY, 385 Madison Avenue, New 
York 17, New York, Houston, Washington, D. C., Montreal. 
London, Paris, The Hague, Madrid; Engineering Develop- 
ment Center: Newark, N. J. 























CHOOSE FROM 
THIS COMPLETE 








LINE OF 
INTERCHANGEABLE = 
ACTUATORS POSITIONING OMACTUATOR HYDRAMOTH | © ACTUATO! 
PISTON ACTUATOR (Reverse; Direct ACTUATOR (Electric 
(Direct or Reverse) Available) (Electro-Hydraii  Gear-Drive 





See how much more flow capacity you get with Hammel-Dahl Division 
split-body control valves. Compare these Cv ratings with other valves 
now available. Prove for yourself: Hammel-Dahl “‘S” Style bodies have 
higher capacities than any conventional split-body design; Hammel- 
Dahl “Y” Style bodies set new standards for Cv per nominal pipe size. 


This can mean substantial savings for you. You get more flow for your 
valve dollar... and more valve with Hammel-Dah! quality design! 


Remember, too, variety in split-body styles typifies the choice you get 
from Hammel-Dahl for all your valve requirements: Globe, Angle, 
Three-Way, Microflo, Saunders Patent, Butterfly, or Special designs. 
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Look at these Flow Coefficients (Cv)* 
Integral flanges choice of: face-to-face dimensions and actuator types. 






















Size i 1%” i 3" 4" 
On-Off 20 60 105 244 400 
Throttle 18 50 100 225 380 





























*Flow capacity measurement procedure — Fluid Controls Institute Recom- 
mended Standard 58-2. 





“Y” STYLE 


Look at these Flow Coefficients (Cv)* 
Choice of: separable or integral flanges, actuator types, face-to-face 
dimensions. Also available: “SL” 90° angle flow pattern. 














Size VY," 4," tee 14%” a 3” 4" 
On-Off 4 6.3 13 33 50 135 240 
Throttle + 6.3 13 33 50 135 240 



































*Flow capacity measurement procedure — Fluid Controls Institute Recom- 
mended Standard 58-2. 








TORK-MASTER 
(MOTOR ACTUATOR DIAPHRAGM 
JATOR (Electric, ACTUATOR MANUAL 
Hydravl Gear-Driven) (9 Types Available) ACTUATOR Check the yellow pages for your nearest Hammel-Dahl field 





representative, or write for Bulletin S-B. 





. Manufacturers of Control Valves and Allied Equipment 
] 


HAMMEL- DAHL DIVISION 


| G GENERAL CONTROLS CO. 


{ C WARWICK INDUSTRIAL PARK, WARWICK, RHODE ISLAND « STUART 1-6200 


Factory Branch Offices or representatives in principal cities — United States and abroad. 


® 
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A MOTOR 

IS A 
SERIES OF 
CIRCLES 


BRACKET-TO-FRAME RABBET 
—— STATOR FRAME 1.D. 
aI- STATOR CORE DIA. 
Joi AIR GAP 
ROTOR DIA. 
BEARING 0.D. 
JOURNAL DIA. 









a All must be ACCURATELY CONCENTRIC if the | 
—_ motor is to run smoothly, quietly, trouble - free 















CONCENTRICITY of Elliott C-W Motors begins with TOLERANCE of 0.0007 in. for the bearing bore is mRECI 
the bracket-to-frame fit, the reference for all sub- checked by an air gage after finishing in a precision sl 
sequent “‘circles.’’ Bearing bore and shaft bore are lathe. Master jig assures accurate positioning of } Stator ¢ 
precisely centered within this accurate diameter. bearing, essential to uniform air gap. sagen 
been fi 
Elliott Crocker-Wheeler integral-hp a-c and d-c motors—from smallest to largest—are bracket 

offered in all conventional enclosures and modifications; with insulation to suit the appli- 

cation, including @a@D epoxy insulation, for use where conditions are most severe. Key ma 
tions em 
ee = ELLIOTT C OMPANY GENERAL OFFICES: JEANNETTE, PENNSYLVANIA ing the 1 
™ ances a 
. E PLANTS AT: Jeannette and Ridgway, Pa.; Springfield, Ohio complete 
; brochure 
ae TURBINES - GENERATORS - MOTORS - COMPRESSORS - TURBOCHARGERS - EJECTORS - STRAINERS- TUBE CLEANERS Building 
will be vi 





a copy. 









CONCENTRICITY 
of all parts 
of Elliott 
¢-W Motors 
‘ig achieved by 
extraordinarily 
precise 
manufacturing 
methods 





e outer surface of the 
stator core to a tolerance of 0.001 inches. It is then 
pressed and keyed into stator frame, which has 
been finish machined concentric with the basic 
bracket-to-frame fit. 


Key manufacturing opera 
tions employed in maintain- 
ing the required close toler- 
ances are described more 
completely in an interesting 
brochure, The Fine Art of 
Building Better Motors. We 
Will be very glad to send you 
a copy. 





































DUPLICATING the basic bracket-to-frame fit, a jig 
accurately positions the wound stator for finishing 
the inside core diameter by a “fly cutter,” which 


corrects for all accumulated tolerances and assures 
precise concentricity. 


ELLIOTT COMPANY, Jeannette, Penna 
yartment 


a copy of The Fine Art « ling Better 


Name Position 


Company 




















SIMPLIFIES SULPHUR HANDLING, | 
CAR LOADING WITH FLEXIBLE 
BARBER-GREENE SYSTEM 


The British American Oil Company Limited successfully markets sulphur, a co-product 
of their natural gas processing plant at Pincher Creek, Alberta 
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Solid blocks of sulphur are 20 feet hig 
up to 600 feet long. Portable conveyor, with portable hopper- 
feeder, follows the shovel as it eats into the face. Three of these 
portables extend reclaim operations to any point in the stock- 
pile. A simple adjustment on the portable conveyor truck com- 
pensates for variations in ground elevation. 


A movable loading hopper, into which the portable dis- 
charges, can be spotted anywhere on the conveyor. The 500-ft. 
horizontal-inclined conveyor discharges to a roll crusher where 
material is reduced for easier loading. Hazardous nature of 
sulphur dust calls for explosion-proof construction of all electric 
motors, motor controls, push-button station, etc. y 


Natural gas from B-A’s Pincher Creek field has to 
be scrubbed before it can be marketed. One of the 
co-products of this scrubbing operation is a high- 
purity liquid sulphur, which is pumped into vats, 
solidifies, and becomes a huge stockpile of solid 
material. The sulphur is then crushed and loaded 
into railcars on a spur adjacent to the stock- 
piles and shipped to North American and export 
markets. 

Key factor of efficiency in the operation is a 
custom conveyor installation, designed and built 
by Barber-Greene engineers. This highly flexible 
system includes a 36” x 500’ horizontal-inclined 
conveyor served by one of three 36” x 60’ port- 
ables. The portable conveyors range along the 
stockpiles, feeding 300 tph into a movable loading 





Your belt conveyor 
equipment headquarters 


CONVEYOR EQUIPMENT 
MANUFACTURERS ASSOCIATION 








CONVEYORS e LOADERS e 








DITCHERS * 








> 








An automatic weighing device on the loading conveyor 
accurately records the amount of material delivered to each 
section of the boxcar. The loader can be directed from one end 
of the car to the other, until an even load of pre-determined 
capacity is reached. The loader is mounted on a retractable 
frame for moving in and out of the car, and the counterweighted 
chute quickly swings clear after loading. 


hopper, which is relocated as required on the main 
conveyor. The unscreened material, containing up 
to 12-inch lumps, is discharged into a roll crusher 
for reduction to minus 4 inches. From the crusher, 
a 24” inclined conveyor discharges to a boxcar 
loader which fills the boxcars to capacity. 

When you call on Barber-Greene for tailor- 
made solutions to your bulk handling problems 
you get unique engineering features built into the 
most economical design—and backed by 45 years’ 
experience in the construction of custom conveyor 
systems. 

Let us show you how this experience can bring 
new efficiency and greater profit to your bulk ma- 
terial handling operations. 










Representatives in Principal Cities of the Wor!t 
ry remuens gs ; ; 
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Main Office pay TEETH OS, OU. S2m3 


Other Plants: DeKalb, Milwaukee, Detroit, Canada, England, Brazil, Australia 


ASPHALT PAVING EQUIPMENT 











Turbulent 

liquid layers 
give remarkable 
heat transfer 

in 

DE LAVAL 
PLATE 


HEAT EXCHANGERS 


In the past five years, plate heat exchangers hay 
been rapidly outgrowing the limitations of cctte 
“special” all-stainless applications to become a com 
mon replacement for shell and tube units. Extrem 





compactness, high transfer efficiency, flexibility an 
trouble-free maintenance have justified this wide 
ing use. Installation requires only piping connection 
The benefits of De Laval Plate Heat Exchange 

are highlighted here—but you will want to review 
our “case history” brochure detailing actual proces 
ing applications. Write for it, and for our catalog 
which describes models ranging from 500 to 500,00 

Ibs/hr capacity. 


3 DEGREES OF ECONOMY 
open new process possibilities 





When the equipment must be all-stainless 
At as little as one-third of the cost, including install 
tion, De Laval PHE’s do the job better than stainles 
shell and tubes. Most important, these lower c 
and higher efficiencies now permit heat recove 
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where the cost of stainless shell and tube exchangers 
previously made it impractical. 


When partial-stainless is required: The al/ 
stainless De Laval PHE is almost always cheaper on 
an installed cost basis than stainless tubes in a steel 
shell—-and offers many operating and maintenance 


benefits. 


When carbon-steel is satisfactory: Even here, 
De Laval’s all-stainless PHE’s can return the higher 
unit cost through much cheaper installation and 
through annual savings because of their relative 
freedom from fouling and easier cleaning. Because 
they are free from corrosion problems and can be 
easily adapted or expanded to suit changing product 
needs, De Laval Plate Heat Exchangers are the safe 
way to handle any process heat exchange problem. 


THE DE LAVAL SEPARATOR COMPANY 


Poughkeepsie, N. Y. 

5724 N. Pulaski, Chicago 46, III. 

201 E. Millbrae Ave., Millbrae, Cal. eo} ma &-\'s-¥ 
Dept. CE-10. 
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Typical control panel at Union Carbide’s Institute Plant has over 100 Foxboro Consotrol* indicators, recorders, and controllers. 


for Union Carbide's Institute Plant...rapid, 


A sprawling chemical metropolis, stretching as far as the 
eye can see. That’s Union Carbide Chemicals Company’s 
Institute, West Virginia plant — producer of Ucont 
Fluorocarbon propellants and refrigerants. 

Foxboro instrumentation is used to help contro! 20 of 
the different processing units at the Institute Plant. Over 
10,000 Foxboro indicators, controllers, recorders, and 


transmitters are used, as well as thousands of Foxboro 
control valves. 

Union Carbide reports favorably on their Foxboro 
instruments. “In general, we find them easy to work on, 
easy to repair, easy to maintain.” And the company adds, 
“we appreciate the ability of the Foxboro engineers who 


work with us.” 


*Reg. U.S. Pat. Off. 











Process is hydraulic — requires fast, sensitive instrument response. 


sensitive Foxboro control 


You'll like working with Foxboro, too. Unsurpassed 
instrumentation, both pneumatic and electronic; unsur- 


passed engineering and service. Ask your local Foxboro 
Field Engineer for the complete story. Or write for 
Bulletin 13-18. The Foxboro Company, 3610 Neponset 


Avenue, Foxboro, Massachusetts. Lab analysis is done right 1n the control room of 
this Carbide processing unit. Necessary process 


adjustments can be made on Foxboro controllers 


Ox BOR the minute technician detects the need. 


REO. Vv. 8. PAT. OFF. 














CORROSION COSTS THE 
CHEMICAL INDUSTRY 
300 MILLION ANNUALLY! 
































..» Now You Can Control 88% of All your 





Chemical Corrosion Problems with this Proven 


PITT CHEM Coating System! 


Probably no other industry in the nation is confronted 
by the variety and severity of corrosion conditions faced 
each day by the chemical processing industry. Corrosion 
engineers estimate that the annual toll in equipment and 
plant facilities is nearly one-third of a billion dollars. 

Pittsburgh now provides the chemical industry with 
a complete system of Pirr CHEM heavy-duty protective 
coatings which will efficiently and economically control 
nine out of every ten corrosion conditions in your plant 
—from simple atmospheric corrosion to severe chemical 
attack. Service-proven Pirr CHEM cold-applied coatings 
are now “‘on guard” in hundreds of chemical processing 
plants, adding years of valuable service life to storage 
tanks, piping systems and other equipment where “‘im- 


PTT CHEM TARSET 


! The original, patented coal tar- 

ie c epoxy coating, Tarset is now 

L solving many of the severest 

. corrosion problems in the chem- 

= ical industry. Years of service 

as lining for acid and alkali 

tanks, and on piping and struc- 

tural steel, have proven the rev- 

olutionary ability of Tarset to 

withstand extreme chemical 
corrosion. 


Vapor and moisture penetra- 
tion problems are solved -eco- 
nomically and effectively with 
time-tested Insul-Mastic Gil- 
sonite-asphalt coatings. Ideal 
for the protection of metal, con- 
crete and masonry surfaces 
against weather, moisture and 
many chemicals and vapors. 
Insul-Mastic cork mastics pro- 
vide good insulating qualities 
and condensation control. 





PROTECTIVE COATINGS DIVISION 


PITTSBURGH 
CHEMICAL Co. 


GRANT BUILDING PITTS BURGH 19, PA. 


Ye) 
$ 
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possible”’ corrosion conditions once existed. 

Pirr CHEM Tarset, Tarmastic and Insul-Mastic are 
tough, thick film coatings that outlast conventional 
maintenance paints 10 to 20 times. You measure their 
protection in decades, not years. They can be cold- 
applied by brush, spray gun or roller. No other system 
of protective coatings can solve so many of your corro- 
sion problems so economically. 

For your personal corrosion data file complete the 
coupon below and return it today. Then consult your 
nearest Pirr CHEM Distributor—he’s listed in the 
“Yellow Pages.”’ He’ll be glad to discuss your corrosion 
problems with you, and work out a corrosion protection 
program to meet your requirements, without obligation. 


Pat CHEM TARMASTIC 


Pitt Cuem Tarmastic coal tar 
coatings are a series of thick- 
film protective coatings de- 
signed to solve a wide variety of 
corrosion problems at moderate 
cost. Excellent for protection of 
hoods, fans, housing and other 
equipment against steam and 
very corrosive vapors, mild acid 
and alkaline solutions and ex- 
treme moisture conditions. 


For the long-term preservation 
of underground pipelines, coal 
tar enamels are considered the 
most practical and effective 
method of protection ever de- 
veloped. Pitr CHEM Pipeline 
Enamels are widely recognized 
for their excellent quality and 
service record on oil, gas and 
water transmission and distri- 
bution lines throughout the 
nation. 


Send for Your Free Copy of this 
CHEMICAL CORROSION DATA FILE - 


Includes a survey of corrosion problems in the 
Chemical Industry, data on Pirr CHEM Coating 
Systems and a coating selector guide. Write for 
your copy today. 
Protective Coatings Division, Pittsburgh 
Chemical Co., Grant Bldg., Pittsburgh, Pa. 
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A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 


Company 


Street 
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Up to 35 square feet of screening area in only 16 More high quality lime — less fuel: The Grate-Kiln System produces con 
square feet of floor space: Stacked-deck design of sistent high quality lime using 15% less fuel per ton of product than a 
this gyratory screen conserves valuable space. conventional rotary kiln. Grate-Kiln Systems increase lime yield from 
Cuts maintenance, downtime with all-stainless- limestone feed—outproduce conventional rotary kilns of the same over 
steel construction. Abrasive or corrosive mate- all length by 50%. Incorporated is a new high efficiency cooler which 
rials, dry foods and pharmaceuticals are handled transfers maximum recuperated heat to secondary combustion air fof, 
with care. Gentle, quiet, vibrationless operation kiln and preheater grate. 

means minimum disintegration of fragile particles. 


Which of these productive ideas could be working for you? 


A kiln that uses 15% less fuel per ton of product. A high-voltage control center. A pump that pumps j 
the “unpumpable.” These examples demonstrate the extra value that is standard with Allis-Chalmers... i 
the greater efficiency and the added productivity which are yours when you buy A-C products, systems ” 
and services. Call your Allis-Chalmers representative for details on A-C “worth-more” features. Or write 
Allis-Chalmers, Milwaukee 1, Wisconsin,  rate-kitn, etectrCand, SpaceMoker and Compactor are Allis-Chaimers trademarks. A158 | 





Calcium and magnesium are the ‘“‘vandals’”’ that cause scale in 
pipes and boilers, clog systems and mean heavy use of clean- 
ing compounds. ZEOLITE is their natural enemy! An A-C 
zeolite water softener means a simple switch to sodium ions 
from the usual hardness present in most water supplies. Once 
A-C conditioned, the ‘‘softened’’ water finds ready use in 
chemical plants to end scaling problems. 











Now pump the “unpumpable’”’: ELECTRI-CAND pumps can 
handle practically any solids-free fluid with absolute leakproof 
performance. They save precious liquids, retain volatile and/or 
toxic fluids, handle corrosives safely. Underwriters-approved 
for ratings up to 91 psi. . . nearly twice the approved rating of 
any other ‘‘canned’’ pump. 











So low, two fit where one used to go: This new SPACEMAKER 
control center is the first completely new 2- to 5-kv motor 
controller development in more than a decade. Two-high de- 
sign can cut floor space needs in half. Full drawout construc- 
tion makes it the safest, most easily accessible controller 
available. Flame-retardent, track-resistant PYRO-SHIELD insu- 
lation adds reliability. Walk-in SHELTER-CLAD enclosures 
available for outdoors. 








ALLIS-CHALMERS PRODUCTS FOR THE CHEMICAL INDUSTRY: 
Look to A-C for atomic, thermal and hydro electrical 
generating equipment; Compactor mills; compressors; 
control; coolers; crushers; dryers; earth-moving equip- 
ment; engines; grinding mills; industrial systems; 
kilns; lift trucks; motors; pumps; rectifiers; screens; 
switchgear; tractors; transformers; unit substations. 








ALLIS-CHALMERS 































Strong, Seamless Walls 7’ in. Thick 


This forged Bethlehem converter, 
built for use in the making of am- 
monia, weighs 48 tons. Much of the 
weight is in the rugged seamless 
walls, which are solid steel, 714 in. 
thick. Those walls are built to con- 
tain high pressures, and they will 
do the job. 

Another interesting feature is the 
circle of huge nuts that hold the 


For strength 
Steel 


. economy 


. versatility 


vessel’s head to the body. Each of 
them weighs 77 lb and has a diame- 
ter of 10 in. There are 14 nuts and 
matching studs — convincing evi- 
dence of the pressures to be handled. 

This could be called a_ typical 
Bethlehem vessel of medium weight. 
Our shops are equipped to build 
both larger and smaller models of 
autoclaves, reactors, filters, con- 


BETHLEHEM STEEL 


verters, separators, and high- 
pressure accumulators. Whatever 
your needs, Bethlehem can meet 
them—at competitive prices. Deliv- 
eries are prompt. Write for details. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


Export Sales: Bethlehem Stee! Export Corporation 
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STABILIZED FORMALDEHYDE 


Penny pincher. When Celanese 
developed stabilized formaldehyde 
back in 1959, it marked the begin- 
ning of new economies for users of 
industry's workhorse chemical. It 
made possible shipment and storage 
at temperatures 15 to 30°F lower 
than standard formaldehyde. Now 
this basic chemical can be trans- 
ported great distances in insulated 
tank cars without reheating. With 
consequent cost savings. 
Celanese-developed stabilized 
formaldehyde allows higher concen- 
trations—which means another cost 
saving for chemical processors. 
Better end-products, too, because 
stabilized formaldehyde maintains 
uniformity longer. Fact is, during 
the past two years, Celanese stabi- 
lized formaldehyde has become 
famous for its constant assay, free- 
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Celanese stabilized formaldehyde 
can be transported and stored at 
temperatures a full 15 to 30 de- 
grees lower than previously possible. 
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on the reverse side of this page. 


For more information on any or all of the 
four forms of formaldehyde, mail the coupon 


VERSATILE 
FORMALDEHYDE 





FAMILY OF FOUR 


dom from paraformation, and clar- 
ity of solution with minimum acid 
build-up. 


FORMCEL SOLUTIONS 


More for your money. When 


processing involves combinations of 


formalin and alcohol, there’s a prac- 
tical way to speed production and 
obtain greater yields. Celanese Form- 
cels—solutions of formaldehyde and 
aleohols—allow batch sizes so much 
larger than conventional 37% for- 
malin solutions that it’s almost like 
owninga larger kettle—good news for 
producers of urea melamine resins. 


PARAFORMALDEHYDE 


Power of concentration. Cela- 
nese paraformaldehyde is a 91% 
concentration of formaldehyde— 
available in both flake and powder 
form. It leads the way to more 


profitable manufacture of high solids 
urea and phenolic resins. A low 
water content is primarily responsi- 
ble for the larger batches and higher 
yields you get in shorter cycle and 
processing time. 


TRIOXANE 


A name to remember. Celanese 
trioxane stands alone. It’s the only 
source of anhydrous formaldehyde 
—which you'll recognize as an in- 
termediate of value in organie 
synthesis. And trioxane, by itself. 
is a stable. low-melting solid with 
strong solvent power. Just one ex- 
Phenol- 


formaldehyde films formed with tri- 


ample of its usefulness: 


oxane as the solvent are hard in the 
intermediate stage, before curing 
whereas conventional liquid sol- 
vents produce a softer film. Yes. 
trioxane is a chemical you might 
well investigate. 
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Whatever your requirements—poly- 
esters, polyurethanes, surface active 
agents, polymeric plasticizers, hu- 
mectants, or coupling agents—there’s 
one diol that’s a winner. That’s 
Celanese 1,3-Butylene Glycol. 
Despite the well-known advan- 
tages of 1,3-BG, it just wasn’t eco- 
nomically available in commercial 


quantities 





far from true today. 


Right now, Celanese has a 25- 





| Stabilized Formaldehyde 


Paraformaldehyde 


NAME 


CELANESE CHEMICAL COMPANY 
522 FIFTH AVENUE, NEW YORK 36, N. Y. 


Please rush technical data on the following: 
[| Formeel Solutions 


| Trioxane 


million pound production capacity 
for this low cost diol! Fact is. we are 
the only company in the United 
States with commercial capacity for 
1,3-butylene glycol. 

Shouldn’t you now be using this 
versatile 4-carbon diol? In addition 
to its unusual stability, 1,3-BG has a 
combination of two non-adjacent hy- 
droxyl groups, which minimizes ring 


closure and dehydration. It’s highly 





[_} 1,3-Butylene Glycol 


TITLE 





COMPANY 





ADDRESS 








CITY 











STATE 


Celanese Chemical Company is a Division of Celanese Corporation of America 


LOOKING FOR DIVERSITY IN A DIOL? 


hygroscopic, non-toxic, and soluble 
in water and most organic solvents. 
Moreover, its longer chain length 
and molecular configuration open up 
new possibilities in many fields. 
For more specific information 
about Celanese 1,3-Butylene Glycol, 
just fill out the coupon and drop it 
into the mail. Celanese Chemical 
Company, 522 Fifth Avenue, New 


York 36, N. Y. 


Celanese® Formcel® 

















Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 


Export Sales: Amcel Co., Inc., 


and Pan Ameel Co., Inc., 522 Fifth Avenue, New York 36 

















| QI 
cr i? - got 


ptekge. 
Pd  s Sg. ttt Rg 
ef CLAele. 


LaBour Type DPL as pictured here is 
the modern, improved counterpart of the 
first self-priming pump ever offered to the 
chemical industry. Nearly 40 years of 
experience in hundreds of plants all over 
the world have proved the reliability and 
efficiency of this unit to the satisfaction 


of a whole generation of engineers and 
operating men. 

If you’re looking for assured performance 
and dependable, trouble-free economy, you 
can play safe by specifying LaBour for 
your toughest jobs as well as for routine 
applications. Ask us for details. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. ° 
WHITE PIGEON, MICH. 
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150-200 F. 


REFRACTORY-LINED PIPE 
RESISTS ABRASIVE BLAST 


This silicon-carbide-lined elbow in air conveying sys- 
tem shows no pitting or other wear after 2% years. 
Rubber liners previously used were cut through in 
less than six months by finely divided cement and 
asbestos particles in the hot air stream. Exceptional 
wear resistance of Carborundum’s silicon carbide re- 
fractories makes them ideal for use wherever severe 
abrasion is encountered, as in dust collectors, blast 
furnace down-comers, tees and ells in pipe lines. 


Report from Carborundum: 








1600'F. 





GAS REFORMER ATTAINS 97% EFFICIENCY SKID RA 


WITH ALUMINUM OXIDE CHECKERS TONNAGI 


Fluted ALFRAX® Al2Os checkers are laid face to face After one 
forming small parallel flues in the gas reformer unit, rails still 
High specific heat and density of the fused alumi-|i¢ 509 to 
num oxide checkers provide an ideal heat-storage fing a shu 
mass. Their chemical stability and purity prevent|s. %0", Cc 
destructive reactions. Typical gases reformed are pro- lice obtai 
pane, butane and natural gas at maximum gas temper. replacem 
atures of about 1600°F. Conversion efficiency is 97%,| tym, cut 


type fur 


How specialized refractories exceljin 


HEATING CYCLE IS CUT BY ONE-THIRD 


By changing from a firebrick lining to ALFRAX® BI 
“bubble brick,” heating cycle of this slot-type forge 
furnace dropped from 45 minutes to 30 minutes. This 
refractory offers high temperature resistance, thermal 
insulation and load-carrying ability. It is installed in 
the front, side, and back walls and arch. Silicon car- 
bide brick are used in the floor. Furnace is oil-fired, 
operates five days a week without shutdown. Mate- 
rials give 12-18 months service. 
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REFRACTORY TILE TAKES HEAT SHOCK THIN-WA 


Powdered metal parts are raised into this sintering] This furn 
furnace on an “elevator.” The parts are placed on 4} cracked a 
CARBOFRAX® tile on top of the lift. The tile fills the |;ibbon w 
need for high resistance to thermal shock and pro- ; then coat 
vides a hard, dense surface. Chamber is lined with |walls, po 
ALFRAX® BI aluminum oxide brick, used for low heat | aluminu 

capacity, high refractoriness and good thermal insu-| curate a 

lating value. piled aro 
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SKID RAILS CARRY CRUCIBLE LINING 

TONNAGE LOADS WITH MINIMUM WEAR FOR Al-Cu ALLOYS HAS LONG LIFE 
) face} after one year, these CARBOFRAX® silicon carbide skid Each of these crucible furnaces is equipped with a 
' unit, |rails still looked good as new, though they had carried CARBOFRAX® block-type lining. The individual silicon 
lumi- !;6,500 tons of forging billets. Four months later dur- carbide shapes are tongue-and-grooved for strength 
Orage ting a shutdown period the total wear was measured , and stability and are easily installed. Long life of the 
event |as 46’. Compare this record with the two-weeks serv- blocks eliminates frequent patching and permits 
2 pl0- ice obtained from a rammed chrome hearth. Each steady, reliable operation. Clinkers do not form, so 
nper-}replacement required furnace shutdown which, in that heat radiates uniformly from linings to crucible. 
97%.| turn, cut output. Temperature rise through pusher- The coke-fired furnaces are used to melt high-quality 

type furnace is 1400°F. aluminum bronze. 


lin low to high temperature jobs 





THIN-WALLED MUFFLE IS RUGGED, STABLE 

ring | This furnace operates up to 3000°F in a hydrogen or 
on 4} cracked ammonia atmosphere. Heat source is a moly 
| the ribbon wrapped around an ALFRAX® PK muffle and 


pro- ; then coated with insulating cement. Even with its thin 

“te walls, power requirements are not excessive. The Want help on your problems? 

ie: aluminum oxide muffle is rugged, dimensionally ac- Carborundum engineers will be glad to recommend 
curate and has long life. Fused alumina “bubbles refractories to answer your specific needs. For infor- 
piled around muffle are used to insulate the furnace. mation, contact Dept. H-101, Refractories Division, 








The Carborundum Co., Perth Amboy, N.J. Descriptive 


=e brochures available on request. Please specify the 
P ~ area or areas of particular interest to you. 








3000'F. 





for engineered refractories...count on 


CARBORUNDUWN® 
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A 
SWIRL 
WORLD 


By applying the basically simple technique of 
















swirling liquids and liquid/solid mixtures at 





extremely high speeds, Sharples Centrifugal 






Systems are able to effect accurate, continuous 






and controlled separation required in the 






manufacture of products ranging from peni- 






cillin to blood plasma ... from face powder to 






solid fuel .. . from diesel oil to salad oil... from 
rare earths to everyday plastics . . . from 






powdered metals to fertilizer pellets . . . from 







instant coffee to sugar. 


An excellent example of the versatility of 






Sharples centrifuges can be seen in the 






D-Canter. This high-speed centrifuge 






invously recover crystalline solids from 






jove amorphous solids from sus- 
classify solids and clarify liquids. 
des with solids content of from 
and solid particles from Y% inch 
to a few microns in size . . . without adjustment! 












As the manufacturer of the world’s most com- 





plete line of centrifuges, Sharples offers un- 






biased recommendations backed by broad 






industrial experience. It's a Swirl World when- 






ever you think of centrifuge equipment, 






systems, plants for industrial processing. The 





Sharples Corporation, 2300 Westmoreland 
Street, Philadelphia 40, Pa. 








SHARPLES, 












Representatives 
and associated companies throughout the world 
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2 WAYS 
TO ATTACK 
WAU 
PROBLEMS 


THIOKOL LIQUID POLYMER-BASE MORTARS with epoxies are 
meeting industry’s most serious flooring problems. 

IN PLANTS GOING UP —where the manufacturing process is 
recognized as potentially destructive to conventional 
materials—liquid polymer-base mortars can be installed 
originally to avoid frequent, costly maintenance. 

IN EXISTING PLANTS —faced heretofore with a continuing 
cycle of restoration—liquid polymer basemortars have been 
used for remedial application. These compounds have 
ended, once and for all, profit-robbing down time, hazards 


58 


to personnel, unsightliness, and high maintenance outlays. 
THIOKOL liquid polymer-base mortar stands up to heavy 
traffic, abrasion, chemical attack like no other flooring 
compound. It can be applied over existing surfaces regard- 
less of their compo- 

sition, and is ready 

for traffic in less & 


thanaday.Forcom- CHEMICAL CORPOR “ 

780 N. Clinton Ave., Trenton 7, N.J. 
plete data, send for In Canada: Naugatuck Chemicals Division, 
Brochure FC-100. Dominion Rubber Company, Elmira, Ontario 
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elding fitting 
ou buy! 





Your safeguard against inferior quality 


These symbols rolled into every Midwest fitting are your 
guarantee of brand-new fittings made from prime domestic 
steel in full compliance with ASTM and ASA standards! 


BXON—Heat SYMBOL-- Used toidentify physical properties, Even the markings are made with specially designed low- 
chemical analysis of raw material, radiographic control testing, stress dies to preclude injury to the steel. Care such as this 
and heat treatment. ‘ er ; : 
_ demonstrates Midwest's sincere determination to manu- 
6” $40_size AND WALL THICKNESS facture fittings of highest quality throughout... unmatched 
anywhere! 
MIDWEST _tRADE MARK-Your Midwest distributor's 4 


guarantee of brand-new fittings made from prime domestic steel. Write for Bulletin 60C, ONLY MIDWEST 
MAKES BOTH, the story of how superior 


WPB GRADE OF STEEL—Your identification of the grade gees ; 
quality fittings are made from either seam- 


of steel...and your assurance that each Midwest fitting is 
made in full compliance with ASTM and ASA standards. less tubing or rolled plate. 








I Cc E S A Division of Crane Co. / 1450 South Second St., St. Louis 4, Mo, 


PIPING wh 
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NOW! You Can End Refuse Storage 
Problems...WITHOUT Capital Outlay 
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DUMPMASTER-Equipped Private Haulers 
Provide Containers and Efficient Service 


If you’re plagued with trash piles, scattered refuse, 
fire hazards, and hit-or-miss collection, there’s a good 
chance you can do something about it ... WITHOUT 
CAPITAL OUTLAY! 


In most major cities DEMPSTER-DUMPMASTER- 
equipped private haulers will put clean, big-capacity stor- 
age containers at convenient locations in your plant... 
empty them mechanically on schedule, or on a call-in basis 

. all for a reasonable monthly fee. 








When you containerize your refuse, plant housekeep- 


IN ALL LEADING CITIES ing becomes easy, employee morale goes up. 
FROM COAST TO COAST Write today for the name of your nearest private 


hauler. We’ll also send literature describing his service. 












Write Today for 
Free Brochure and Name of Nearest Private Hauler 


DEMPSTER BROTHERS 


Inc. 


Equipped Private Haulers Dept. CE-10 KNOXVILLE 17, TENNESSEE 
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Industrial 


















Thermometers 


s 


BASIC in the 
Processing Industry 


Process engineers searching for com- 
ponents to act as nerve centers for their Rochester bimetal industrial dial 


. thermometers provide extreme ac- 
+ ¢ 
products are sure to find the value of li: das Macnetivalie sanded: anal 


these American-Standard Controls Divi- can be externally calibrated. Available 

sion products. This is true of anybody in standard dial sizes from 1” to 5”, 

who must control or indicate the pres- and with scale ranges from minus 
? 150°F to 1000°F. 

sure or temperature of gases and fluids 

or electrical energy. 


|American-Standard 


CONTROLS DIVISION 







Norwood Transducers 





You can get detailed information on 
any of these products by writing 
American-Standard Controls Division, 
5900 Trumbull, Detroit 8, Michigan. 


Norwood bonded strain gage pressure 
transducers can be used wherever pre- 
cision measurement of static and 
dynamic pressures are vital. They are 
virtually unaffected by extreme vibra- 
tion or acceleration through the entire 
pressure range 0 to 60,000 psi. Models 
are available uncooled or for either air 
or water cooling. With air cooling gas 
temperatures as high as 2000°F can be 
safely applied. Water cooled models 
can measure gas pressures at tempera- 
tures to 5000°F; liquids to 1000°F. 





Pressure, Temperature 
Controls 


MUD 


|Amertican-Standard 


CONTROLS DIVISIQN 






ASCD makes a wide variety of heavy 
duty controls for either pressure or 


> temperature applications. They are 
Am ERI C AN -St andard extraordinarily rugged, can be designed 


to meet almost any condition. 
CONTROLS DIVISION 






|American-Standard 


CONTROLS DIVISION 
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AMMONIA, ANHYDROUS 
& AQUA—Available from 
three industry-oriented 
plants. 

AMMONIUM NITRATE-—In 
pelleted form. Typical anal- 
ysis: 96% NH,NO3, min. 
AMMONIUM NITRATE 
SOLUTIONS—NFS-83 and 
NFS-50, water solutions 
containing 83% and 50% 
NH,NO; respectively. 
AMMONIUM SULFATE— 
For diverse uses including 
fireproofing, fertilizers, 
leather tanning. 
ETHYLENE OXIDE—Chem- 
ical intermediate, fungi- 
cide, fumigant, rocket 
propellant. 

ETHYLENE GLYCOL-—Also 
Di- and Triethylene glycol. 
Humectants, plasticizers, 
chemical manufacture 
among scores of uses. 
ETHANOLAMINES—Mono-, 
Di and Triethanolamine. 
TEA available in 98% and 
commercial grades. 
FORMALDEHYDE -Availa- 
ble as 37% Inhibited, 37% 
Low-Methanol, 45% Low- 
Methanol, 50% Low- 
Methanol. 





METHANOL—99.85% pure. 
Shipped in barge, tank car, 
tank trucks. 


NITROGEN TETROXIDE— 
Low-cost oxidizer for 
chemicals, liquid rocket 
propellants. Easy to han- 
dle and store. 


POLYETHYLENE GLYCOLS 
—Six forms available: PEG 
200, 300, 400, 600, 1000, 
1450. Tank car or combi- 
nation shipments, tank 
wagon and drums. 


SODIUM NITRATE—Three 
grades—coarse, medium, 
fine—to meet process re- 
quirements. 99.5% pure. 





UREA—Available as crys- 
tals or pellets from two 
plants and many stock 
points. 


U. F. CONCENTRATE-85— 
Highly concentrated solu- 
tion of formaldehyde 
(60%) and urea (25%). 
Economical, easy to han- 
dle in making resins and 
adhesives. 

For specs and local offices, see 
Chem. Materials Catalog, page 


272A; Chem. Week Buyer's Guide, 
page 27. 
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BASIC TO AMERICA’S PROGRESS 

















NITROGEN DIVISION 


Dept. AP12-5-3, 40 Rector Street, New York 6, N. Y. 















Yuba also manufactures a complete line 
of shell and tube heat exchangers, and 
will recommend either type, whichever 
is required or best suited for the job. 









rooan KILL 


HEAT 
WITHAR 






COMPARE TRANSAIRE ... no matter what your water 


situation. Transaire air-cooled heat exchangers already have found wide 
acceptance in areas where water cooling is impractical or impossible. 
And now, finding that Transaire is less expensive to operate, even where 
water is plentiful, other areas are turning to this economical unit. 

Simple in basic design, Transaire units are being used in many varied 
operations where low maintenance and low operating costs are impor- 
tant over extended periods of time. The high heat transfer efficiency 
is attained by use of the Yuba fintube. Its exclusive design employs 
tapered spiral fins mechanically bonded so that the entire base tube 
is covered and protected against the galvanic action that destroys 
efficiency in many other types of fintube. Both fins and base tubing 
can be provided in almost any material, size or gauge desired. Fin 
spacing and height can be varied to requirements. It’s cheaper to kill 
heat with air—next time compare Transaire, a product of Yuba, 
pioneers in air-cooled heat exchangers. 





specialists in heat transfer equipment 


YUBA HEAT TRANSFER CORPORATION 


Tulsa, Oklahoma 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Chicago « Houston + Los Angeles * New York « Pittsburgh « San Francisco 


INTERNATIONAL LICENSEE: Birwelco Ltd., Birmingham, England (United Kingdom, British Commonwealth). 
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A Split-body Valve is not a “Specialty” 


... it is a practical, all-purpose control valve 


The Conoflow Series LB valve shown is handling 100 psi steam. This is not unusual. Actually, the vast 
majority of the thousands of LB valves in service are handling water, steam and other common plant 
fluids. In fact, more than 80% of LB orders call for standard cast steel or ductile iron construction. 


LB valves were selected because they give better control, greater depend- 
ability and unequalled maintenance savings, all at a low initial cost. 


More and more users are standardizing on the LB valve right down the 
line because they know that LB valves mean /ess downtime, resulting in a 
more profitable plant operation. 


Write for NEW Bulletin LB-4. Be convinced. 


CONOFLOW CORPORATION 
FOREMOST IN FINAL CONTROL ELEMENTS 
2100 ARCH STREET, PHILADELPHIA 3, PA. 
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Regulor Submersible 





Loume 






SUBMERSIBLE 
PUMPS 


deliver water 
economically 
consistently 


silently 
efficiently 


The Layne Submersible Pump installation gives you noise 
free operation because the pump and motor are completely 
submerged. The Layne Submersible is adaptable to all wells; 


requires a minimum of space since no pump house is re- 
quired; eliminates possibility of water contamination; and 
eliminates the opportunity for vandalism or other accidental 
mishap or damage. 

Layne Submersible Pumps are available for wells as small as 
6 inches and in capacities from 30 GPM up. For additional 
information write for free bulletin number 202. 


The Layne In-Line Submersible pump provides the answer 
to many problems in booster pump applications. The pump 
operates as an integral part of the line and is designed for 
use by municipalities, industry, such as petroleum and chem- 
ical plants and by agriculture. Advantages include: simple 
installation, no additional space required, continuous service 
even under flood conditions, and no possibility of surface 
water contamination. 


Layne In-Line pumps are made as small as 4 inch bowls on 
a 4 inch motor for use in a 6 inch pipe to deliver 30 GPM. 
Larger sizes are available as required. For additional informa- 
tion write for free bulletin number 203. 














In-Line Submersible 
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General Offices and Factory, Memphis 8, Tenn. 


LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD [] Fing Kayne 
Sales Representatives in Major Cities ee cib ms 




















This Helium Transport, built by The Taylor-Wharton Division 
of Harsco Corporation for General Dynamics Corporation can 
deliver 114,000 standard cubic feet of Helium at a pressure 
exceeding 2,400 p.s.i. from Amarillo, Texas to Los Angeles, 
California; a distance of 2,166 miles round trip. 


As in many other cases, this transport has provided more effi- 
ciency and economy in operations than would have been found 
in any other means of transportation. 


For their semi-permanent storage as well as for transporting 
compressed gases, many gas producing, oil refining, petro-chem- 
ical, food and electronic companies now employ flexible, mobile 
gas transports. 


Why don’t you? Write to: 


(HY HARRISBURG STEEL CO. 


Division of HARSCO CORPORATION 
HARRISBURG 26, PENNSYLVANIA 














No doubt about it, these Cook packing 
tings have received very special treatment. 

Immediately after manufacture, they were care- 
fully inspected, oiled, then hermetically sealed in a 
plastic bag to protect against dirt, moisture, and 
damaging corrosive atmospheres. You can be sure 
that the quality and precision of these Cook rings will 
not deteriorate before they’re put into service. 

This “red carpet” handling of a very important 
item is but another example of Cook’s attention to 
detail — resulting in continued superiority of the 
finished product. 

Cook packing rings are precision made to always 
give you a perfect seal — no matter how difficult the 
special sealing requirements of your application. Ask 
a C, Lee Cook representative for complete informa~ 
tion. Or, write C. Lee Cook Division, Dover Corpora- 
tion, 958 South 8th Street, Louisville, Kentucky. 
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Why these packing rings are 
.... hermetically sealed 
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DIVISION or Joovery CORPORATION 


Rines and Packines Since 1888 
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This titanium coil has eliminated 
downtime due to corrosion 
and erosion. Result... 


with trouble-free performance at Pennsalt 


Titanium’s ability to withstand hot 
chlorine environment, its noncontami- 
nating and antifouling characteristics 
have put a stop to costly trouble before 
it started in Pennsalt’s calcium hypo- 
chlorite process. 

Two titanium heat exchanger coils 
are located in the heart of the operation: 


Chlorinator. Chilled water pumped 
through the titanium coil carries off 
heat evolved when lime slurry is chlori- 
nated. Coil has been completely trouble- 
free, despite hot, wet chlorine environ- 
ment. No need for repairs. And the 
chemical buildup on the coil is easily 
washed off with water. 

Pennsalt engineers say that the titan- 
ium coil, placed in service in 1959, still 
shows no sign of corrosion nor erosion. 
Because of this, the unit has at least 
paid for itself from reduced downtime. 
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Crystallizer tank. Still in place after 
three trouble-free years, the titanium 
coil has far outperformed a vinyl- 
coated stainless steel coil that lasted for 
only one year. 


Titanium costs are dropping. For ex- 
ample... the latter titanium coil orig- 
inally cost $6,200. As an experiment, 
Pennsalt engineers had the unit re-esti- 
mated recently. They found that they 
could purchase a new coil—including an 
additional $850-worth of spacers—for 
a total of $4,204! 

Lesson to be learned: Selection of 
the right titanium fabricator (TMCA 
can help you with this) is a sure-fire 
way of controlling your costs. Also, ba- 
sic metal prices are improving. In the 
past three years they have been reduced 
by 50%. 

If you are faced with maintenance 
problems in equipment operating in wet 


chlorine... or hypochlorites . . . or urea 

...0Or inhibited sulfuric acid, contact 

TMCA. Our chemical experience is at 
your disposal. 

Get the facts: 

Performance data... fabrication. 

Write Today. 
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TITANIUM METALS 
CORPORATION OF AMERICA 


233 Broadway, New York 7,N.Y. 
NEW YORK CLEVELAND * CHICAGO DALLAS ¢LOS ANGELES 
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! Plant men who recognize lubrication as an important production 
ALEMITE _ | tool—not just a maintenance problem—are collecting new divi- 
§ dends in increased production. 


BARREL-TO-BEARING | 


d They use modern Alemite Barrel-to-Bearing Lubrication... 
LUBRICATION... | years ahead methods that add efficiency and speed up production 

in all sizes and types of plant operations... assure better, lower- 
cost protection ... cut downtime, prolong machinery life. 


Alemite lubrication equipment includes electric, air or hand- 
operated equipment... everything required for high-pressure 
| lubrication, filling of hydraulic systems, servicing oil reservoirs, 
_ lubricating gear housings, and refilling grease guns. 
Let an Alemite expert help you with the most efficient lubri- 
cation system ever developed. A letter or phone call will bring him 
to you, at no cost or obligation. 





Write for free Alemite catalog today! 








CORPORATION 


», #101, 1850 Diversey Parkway, Chicago 14, Ill. 








Loader pump seals the drum 
against dirt or grit 






Loader pump nozzle engages fitting 
on gun. Just eight strokes fill a 
1-Ilb. gun with fresh, clean lubricant. 
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You can see the sense to 


HILLS-McCANNA 
Ball Valve Design 


the only ball valves available for 
service to 1000° F 


In addition to the basic ball valve advantages—exceptional wear life, 
negligible pressure drop, quarter-turn open and close, self-cleaning 
Operation, and leaktight closure—Hills-McCanna offers: 


e Graphitar® seats for temperatures to 1000° F 
e ‘‘Fire-Seal’’® seats for positive closure in event of fire 


eStandard seats of Buna-N, Neoprene, Teflon, and reinforced 
Teflon for temperature ranges from —150° F to 600° F 


e Valves for pressures from 10-§ mm Hg to 1000 psig 


e 1/4” through 12” sizes with carbon steel, stainless steel, bronze, 
ductile iron, aluminum, and polyvinyl chloride bodies standard 
(others available). Screwed, flanged, socket, or special end 
connections 


e Two-way flow... driptight shutoff in either direction. ..and 
double leaktight stem sealing 


e Automatic andremote control with pneumatic or electric operators 
The line is complete—write or phone for details today 
Valves and parts stocked nationwide by leading Industrial distributors. 


HILLS-MCCANNA COMPANY 


400 MAPLE AVENUE, CARPENTERSVILLE, ILLINOIS 





BV61-3 Hills-McCanna (Canada) Ltd, 920 Mattawa Avenue, Summerville (Toronto), Ontario 
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McCannaflo valve with prestressed 
seats that assure leaktight closure. 


Top-entry McCannaseal valve with “wedge-seat” 
design that automatically compensates for wear. 
id 





Compact, reliable pneumatic 
or electric operators for auto- 
matic and remote controL 


Ask for Catalog No. 1200— 
specifications, temperature- 
pressure relationships, Cy 
values, dimensions, weights, 
materials, and service recom- 
mendations. You can select 
the valves you need directly 
from these pages. Write today. 


what 
these 
valves 
really 
control 
is 

cost! 








October 16, 1961—-CitemicaL ENGINEERING 









Cie 


ek Sr 











NEW JEW TECHNICAL DATA 
SHEETS AVAILABLE TO 
ANODE CUSTOMERS 


Recently issued data sheets prepared by our 
Technical Department contain important information 
about graphite anode properties. 








Among the typical physical properties detailed for anodes 
in various grades and sizes are maximum particle sizes... 
apparent and real density... porosity... resistivity... 
rupture...compressive and tensile strength... elasticity... 
thermal expansion and conductivity, 


Typical chemical properties of the anode grades show 
percentages of ash, sulfur, silicon, iron, calcium, aluminum, 
vanadium sodium, titanium and other impurities. 






oDUc, 


ELECTRODE « 





* Data on the surface finishing obtainable in various 


machining operations are also included. 









C 
7 


bay 






We shall be happy to furnish a set of these technical 
data sheets, with our compliments, to anode users everywhere. 
Your request will be most welcome. 





DIVISION Ss? 


CAN 4% 





GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N. Y. 
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LOOK INTO... 
ECO ALL-CHEM PUMPS 


- Twin opposed oscillating 
pellers provide linear non-s 
mented, non-foaming flows i 
for shear-sensitive emul 
and safe for auto-detonatin 
fluids. Capacities to 10 gp 
pressures to 75 psi, viscositi 
to 900 SSU. 


Drives; direct electrical motor, 
air motor, pulley, sprocket, and 
hydraulic or mechanical variable A 
speed drives. — a 
' 
Designed for severe corros 
service. Housing and Shafts; 
316 and Carpenter 20 stainless 
steel or Hastelloy* B and C. 
Impellers; Teflont, phenolic 0 
polyamide resins, Hypalont, etc. . 
Bearings and Seals; self-lubri 
ated Teflon. 


Write for Literature on any or all of the 
Eco stock pumps shown below for handling 


corrosive or hazardous processing fluids. 
*Union Carbide Trademark. tdu Pont Trademarks. 


the ig an un anal ys for the proces induatries 


CENTRI-CHEM LINE ALL-CHEM LINE GEARCHEM LINE ~ MINILAB LINE 





ECO ENGINEERING COMPANY ~ 12 New York Avenue » NEWARK 1, N.J 





Here's Why CHEMICAL MEN specitv... 


ECaM 


OIL-BREAK STARTERS 


(2200-4800 VOLTS ) 


—THEY’RE Shecificolly Designed 


FOR DUSTY, CORROSIVE ATMOSPHERES 














ECaM Type ZHS Starters are a “natural” for 
chemical plant service because the high in- 
terrupting capacity ZHS contactor operates 
under oil. Being totally oil-immersed, this con- 
tactor is always well lubricated, protected from 
corrosion and requires infrequent inspection. 
There are additional advantages— 


QUICKLY INSTALLED because starters are 
shipped with all internal wiring complete. 
These ready-to-use starters cut installation 
time and cost. 

HIGH INTERRUPTING CAPACITY + These 

“al ECa&M Starters are available in enclosures for 
Exterior and interior views of indoor or outdoor mounting, and are supplied 
ECaM Type ZHS High Voltage in 3 ratings—(1) 50,000 KVA (certified) in- 

Starter in NEMA 3R (raintight) en- : : d : 
closure with threaded connections  t@trupting capacity (inherent in the starter)— 
for conduit (2) with power-type, current-limiting fuses — 
(3) VALIMITOR® (volt-ampere-limitor), the bus 

may be of unlimited KVA. 








With EC &M contactor-lifter, contac- 
tor is easily raised above oil level for 
easy inspection without disconnecting 
any bolts or leads 





Down-view into oil tank. Note com- An installation of two EC &M 2300 volt, reversing dynamic braking starters 
pactness of contactor and transformer in a large rubber plant 


assembly. All leads are anti-syphon s s 
For the complete story, write for Bulletin 8130 


SQUARE J) COMPANY 


EC&M DIVISION « CLEVELAND 28, OHIO 
wherever electricity is distributed and controlled 








Ni 
Ww 
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“LOWER MAINTENANCE 
COSTS START HERE- 
WITH TOP-QUALITY 

DU PONT PAINTS!’ 


“Corrosion like this really eats away at profits,” ob- 
serves Joe Mulvey, of DuPont’s special Technical 
Service Group. “Which is why it pays to insist on a 
carefully planned program of effective maintenance 
painting—to clamp down on costs and enjoy maximum 
return on every paint dollar you spend. 


“With Du Pont you get both effective finishes and 
careful planning. It starts with paints of the finest 
quality, chemically engineered to do a given job — and 
do it right. Like our new IMLAR(T™) Vinylmastic Coat- 
ings and Vinyl Enamels, for severe acid conditions... 
CORLAR(™) Epoxy Enamels, for outstanding resistance 
to chemical spills, fumes and moisture... or DULUX® 
Metal Protective Primers and Top Coats, that can 
handle 85% of your general maintenance needs. 


“But just as important as the paints you use is 
how you use them. And that’s where Du Pont’s well- 
known technical assistance comes in. We study your 
problems at firsthand, where they occur. Then we’re 
in a position to sit down and map out a program of 
protection geared to specific conditions in your plant. 
It adds up to this: effective, long-term maintenance, at 
lowest cost per square foot per year!” 


Over 20 years’ experience with corrosion problems 
makes Joe Mulvey typical of the able, expert help you 
can expect from DuPont. Why not call your local 
Du Pont district sales office the next time you have a 
corrosion problem? For facts on the finishes men- 
tioned here, just clip and mail the coupon below. 





SEHR HH HEHEHE HEHEHE EEE HEHEHE HEHE EEE EEE EEE EE EES EE EE SESESEEEEOES ES EEE ES EOS 


E. I. du Pont de Nemours & Co. (Inc.) 

Finishes Division, Department CE-110 

Wilmington 98, Delaware 

Please send me, without obligation: 

{_] Technical bulletin on IMLAR 

{_] Technical bulletin on CORLAR 

(_] Technical bulletin on DULUX Metal Protective Finishes 


Name 





Firm 





Address 





City Zone State 


MAINTENANCE PAINTS 











MAG. vu. 5. pat. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 
BRANCH OFFICES IN 19 UNITED STATES CITIES ¢ SALES REPRESENTATIVES THROUGHOUT THE WORLD 
STEAM TRAPS STOCKED AND SOLD BY 270 LOCAL INDUSTRIAL DISTRIBUTORS 


YARWAY SERIES 30 IS THE STEAM TRAP 
FOR PEAK EFFICIENCY 


on tracer lines, main drips, 
meter boxes and other 
steam equipment 


Yarway Series 30 Impulse Steam Trap has won 
enthusiastic acceptance and scored outstanding suc- 
cess on those hundreds of applications where con- 
densate is handled in moderate amounts. Here’s why: 








e Economy of operation, with closer condensate control 

e Longer service life, with lever action reducing 
impact on valve seat 

e Lower maintenance, with easily and quickly re- 
placeable seat and disc 

e High quality, all stainless steel—combined with a 
new low cost 


Here are a few typical user experiences: 


TEXAS REFINERY—Been using 2" No. 30’s on drip legs 
to steam lines for 6 months. “No troubles whatsoever.” 
PENNSYLVANIA TIRE MFR.—Gradually replacing all traps 
on tire molds with Yarway No. 30’s. ““Amazed at their 
performance.” 

MIssoURI STEEL PLANT—Tested Yarway No. 30's 
against competitive traps, with result ““Yarway No. 30 
now standard on all main steam header drips.” 











Two Yarway Series 30 traps on tracer lines from a loading So it goes in plant after plant. Why don’t you try 
station to polystyrene storage tank at the Midland Division Yarway Series 30 Traps? Available in 34” or 1” size; 
of The Dow Chemical Co., Midland, Mich. Steam pressure pressures 8 to 600 psi. Your nearby Industrial Dis- 
is 150 pounds, tributor carries them. Write for his name. 


NEW! COMPACT COMBINATION 


New Series 130 steam trap combines a Series 30 trap, a strainer, 
and blow-down valve all in one compact unit—with these advantages: 


© Saves space @ Saves installation costs 
” STRAINER ¢ Saves weight ® Saves on maintenance 


Stainless steel construction, good for all pressures 8 to 600 psi. 


~ BLOW-DOW 
VALVE ” Your Yarway distributor has Sertes 130 traps. Try one today— 


or write for new Bulletin T-1743-B. 
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News from 





National Carbon Company 


Division of Union Carbide Corporation - 270 Park Avenue, New York 17, New York 
In Canada: Union Carbide Canada Limited, Toronto 12 


TRADE MARK 





National Carbon 
Representatives Expand 
Your Engineering Force 





W. R. HEWITT 
Sales Engineer 


Mr. Hewitt joined National Carbon 
Company in 1955 as sales and serv- 
ice engineer handling the application 
of activated carbon to purification, 
separation, and recovery of gases 
and liquids. 

Currently he is a field engineer in 
the Pacific Northwest area for car- 
bon, graphite, and ‘“Karbate” im- 
pervious graphite products. 

Mr. Hewitt was graduated from 
M.I.T. with a B.S. degree in General 
Engineering. 





New Frame-mounted 
Models Expand 
“Karbate” Pump Line 


The frame-mounted Type F pump 
expands to 32 the number of stand- 
ard “Karbate” impervious graphite 
centrifugal pumps now available. 

With discharge openings of 1% 
and 2 inches, capacities to 140 gpm, 
and heads to 67 feet, this pump fea- 
tures the same wet end parts and 
mechanical seal used on “Karbate” 
motor-mounted models. 

For detailed information on the 
features of “Karbate” centrifugal 
pumps, write for Catalog Sections: 
S-7251, S-7253 and S-7254, 
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Same “KARBATE” Pump 
Handles Wide Variety 
of Tough Corrosives 





Plastic chamber with workpiece, electrodes, and electrolyte. ‘‘Karbate’’ Type F pump at left. 


Because of unsurpassed corrosion 
resistance, “Karbate” impervious 
graphite centrifugal pumps are be- 
ing used to handle various chemical 
solutions used as electrolytes for 
electroshaping intricate metal parts. 

This electrochemical process, de- 
veloped under sponsorship of Steel 
Improvement and Forge Company, 
Cleveland, permits the shaping of 
jet engine compressor blades in ap- 


proximately 1/10 the time required 
with standard machine tools. 

The “Karbate” frame-mounted 
Type F unit pumps the various 
types of electrolytes through the 
electrolytic cell. The pump operates 
at 3600 rpm, thus providing the 
high flow rate past the electrodes 
required to control temperature and 
maintain proper in-solution metal 
ion balance. 








“Karbate” Pump Gives Trouble-free 
Service in 0° C. Application 


An eastern chemical manufacturer has 
reported trouble-free operation of a 
“Karbate” impervious graphite Type F 
Model FBL centrifugal pump handling 
an acid solution of aluminum chloride 


‘National’, ‘‘Union Carbide’’, ‘‘N’’ and Shield Device 
and ‘‘Karbate’’ are registered trade-marks for products of 


NATIONAL CARBON COMPANY Miia 


at 0° C. In ten months of service only 
periodic seal adjustments have been re- 
quired. The pump is equipped with the 
standard carbon-to-carbon rotary seal 
arrangement. 

No other corrosion-resistant material 
can handle as wide a range of corrosives 
at temperatures from below zero to 340°F. 





UNION 
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STORAGE 
FOR 

LIQUIDS IN 
SPHERES - WITHIN-SPHERES 7 


A hollow ball of aluminum alloy, nested within a carbon 
steel shell. That’s the inside story of these PDM-built 
cryogenic storage spheres for liquefied gases, using Linde- 
approved designs. Holding liquid nitrogen at a sharp 
—320°F, and liquid oxygen at —297°F, the vessels are 
essential units in the tonnage production of both gases at 
the new Huntsville, Ala. plant of Linde Company, Division 
of Union Carbide Corporation. A specially-designed rod 
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support system suspends the 39’ dia. inner spheres within 
their outer steel shells. Several feet of powdered insulation 
between the walls slows heat transfer almost to a halt. 
Structures like these, among the largest of the type ever 


built, prove PDM’s mastery of cryogenic construction 
techniques, based on many years of application in this 
field. e We welcome your inquiries, and will be glad to 
quote on your specific cryogenic storage requirements. 


Plants at PITTSBURGH, WARREN, BRISTOL, PA. ¢ BALTIMORE ¢ BIRMINGHAM e DES MOINES 


PROVO, UTAH « CASPER, WYO. ¢ SANTA CLARA, FRESNO, STOCKTON, CALIF 


PITTSBURGH (25) 
WARREN, PA...... 
BALTIMORE (26) 
BIRMINGHAM (8) 
BES MOINES (8) 
PROVO, UTAH 
SANTA CLARA CALIF 


P.O. Box 2012 
200 East 42nd Street 


EL MONTE, CALIF 
NEW YORK (17) 


Neville Island 
P.O. Box 660 


P.O. Box 3459, Curtis Bay Station NEWARK (2) 744 Broad Street 
P.O. Box 8641, Ensley Station CHICAGO (3) 679 First National Bank Bldg 
1015 Tuttle Street ATLANTA (5) 361 East Paces Ferry Rd., N.E 
P.O. Box 310 DALLAS (1) Suite 1703, Southland Center 
P.O. Box 329 DENVER (2) 323 Railway Exchange Bldg. 

500 Wall Street 


SEATTLE (1) 
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3 YEAR PERFORMANCE RECORD! 


General Aniline & Film Corporation’s plant at Linden, New Jersey, has now been on 

stream for 3 years. It produces ethylene oxide by direct air oxidation of ethylene 

through an original process. Aloyco Stainless Steel Valves were selected for their Longer lasting 
design features and long life expectancy. This proved out when three consecutive Al OYCG 0) 
years of satisfactory performance was recently reported. Shows what you can expect La | 
when you talk to the one company which specializes in high alloy stainless steel valves VALVES 
exclusively. If you seek long term economical performance on your next stainless sy - 
steel valve job—let Aloyco specialists help save time and money for you. For more “ Corrosive ** 
information, write us at 1301 West Elizabeth Avenue, Linden, New Jersey. 19 


ALLOY STEEL PRODUCTS COMPANY 


SUBSIDIARY OF WALWORTH COMPANY 


anu Ff s So 


Boston « Wilmington « Atlanta * Birmingham « Baton Rouge « Buffalo ¢ Pittsburgh « Chicago « St. Louis « San Francisco « Los Angeles ¢ Seattle «amore 
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MOYNO solves tough pumping problems! 


Moyno’s “progressing cavities” successfully A 


- 


handle thin watery slurries, non-pourable abrasives, 1 a4 
gnawing corrosives or suspended solids up to 1%” NF 
dia.—without crushing, foaming or aerating! Material wes > ot 
contacts only one moving part, a screw-like rotor re- Ce wf ‘a En 

volving in a double-threaded stator. Where corrosives Lees 3 ie 

or abrasives are to be handled, rotor and stator are 

made of special resistant materials that minimize main- Moyno’s unique pumping principle... as the 
tenance and prolong pump life. Many materials now __ hand turns the rotor . . . flow is right to left. 
pumped by Moyno were once considered “unpump- 
able” . . . had run up prohibitive maintenance costs meee eh 5 . 
or. other type pumps or ruined them completely! A ie a® pe 7 Paci 
Moyno pumps are available in capacities to 500 gpm; 4 - - all 
pressures to 1000 psi. Learn more . . . write today for yew ~ 

new Bulletin 100-CE! "4 m 


ROBBINS & MYERS, INC., Springfield, Ohio 


Fractional and Integral HP Electric Motors * Electric Hoists and Overhead Traveling Cranes * Moyno, Industrial Pumps 


Propellair. Industrial Fans * R&M-Hunter Fans and Electric Heat * Trade-Wind Range Hoods and Ventilators 
Subsidiary companies at: Memphis, Tenn., Pico Rivera, Calif., Brantford, Ontario. 
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To produce inerts in any quantity, for any job... 


EMP INERT GAS GENERATORS 








/ Easy to start, set and forget S| 
With Kemp’s unique carburetor and external test burner, you check the “ 
pre-mixed gas-air ratio before it enters the combustion chamber ... start 
fast with the electric ignition. Then set the vernial dial and forget it! The 
carburetor maintains the exact air-gas ratio—no rechecking needed. 


2 Precise fuel control 


You'll find the Kemp Carburetor automatically pre-mixes and keeps 
gas and air at the exact mixture you wish. And no matter what the 
total demand or pressure changes in your supply line, this precise air- 
gas ratio is maintained at all times. 


3 Automatic safety 


Kemp safety controls eliminate the danger of flame-out. An electronic 
flame-failure control instantly, automatically cuts off the carburetor’s 
gas supply. This control operates under all conditions .. . unaffected 
by moisture or combustion chamber pressure. 

If you need inert gases for blanketing, purging and protective uses, 
write for Bulletin L-10 ... or call in your Kemp Man listed. in the 
yellow pages or the Chemical Engineering Catalog. 





It always pays 
to come to 


KEMP 


OF BALTIMORE 





THE C. M. KEMP 


MANUFACTURING COMPANY 
405 E. Oliver Street ¢ Baltimore 2, Maryland 
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NORTO! 
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Brand-New Sphere of Activity! 


Here is a MACROPORT* “‘A”’ alumi- 
num oxide sphere — Norton Com- 
pany’s newest development in 
catalyst carriers shown enlarged. Note 
its extremely porous structure, spe- 
cifically designed to promote faster, 
more precisely controlled gaseous re- 
actions. Pores are much larger than 
those in other Norton catalyst car- 


riers, permitting gases to enter and 
diffuse readily, yet providing suffi- 
cient restriction for optimum control. 

MACROPORT ‘‘A”’ catalyst carriers 
are currently available as spheres, 
pellets, and aggregate of fused alumi- 
num oxide in the same price ranges as 
standard Norton carriers. A research 
program is now underway in the 


Norton laboratories to develop 
MACROPORT carriers in other materials. 
For better yields from your reac- 
tors and improved process economy, 
get complete details on Norton 
MACROPORT ‘‘A” carriers. Write 
NORTON COMPANY, Refractories 
Division, 509 New Bond Street, 
Worcester 6, Massachusetts. 


TYPICAL PHYSICAL PROPERTIES 


MACROPORT "A" 
5/16”+%” Spheres 
44-48 


NORTON 


REFRACTORIES 
Engineered... R. .. Prescribed 


Aggregate (3-5 Mesh) 
Apparent Porosity % 40-44 
H20 Absorption % 22-26 
App. Sp. Gravity g/ce 3.4-3.6 
Bulk Density g/cc 1.8-2.0 
Packing Density Ibs./ ft? 63-67 


Pore Dia. Range 50-200 Microns 0 Microns 


*Trademark 


75 years of... Making better products ...to make your products better 
NORTON PRODUCTS: Abrasives © Grinding Wheels * Machine Tools © Refractories * Electro-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives © Sharpening Stones * Pressure-Sensitive Tapes 
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Seal 





CONSOLIDATED SAFETY RELIEF VALVE’S Sealing Bellows 


protects against damage from contaminants, corrosion, or 


viscous fluids 





Balanced Bellows Type Consolidated Safety 
Relief Valves have a durable, two-ply stain- 
less steel Sealing Bellows that isolates and 
protects working parts from destructive ele- 
ments in the lading fluid. 


The bellows is balanced with the seating sur- 
face. Even with superimposed back pressure 
in the relieving system, valve performance is 
consistently stable and dependable. The bel- 
lows does not affect the high capacity of the 
valve, nor does it require change in set pres- 
sure. Even the blowdown adjustments are 
limited. 


Additionally, Consolidated Safety Relief 
Valves now offer a no-leak tightness main- 





Consolidated Safety 
Relief Valves are 
available in both 
Balanced Bellows and 
Standard designs. 
The Standard type has 
an eductor tube that 
effectively removes 
bonnet pressure. 


tained by a resilient “O” Ring Seat Seal re- 
tained in the valve disc. This Seal assures 
tightness at operating pressures far closer to 
set pressure than with metal-to-metal seats 
alone, yet does not carry the seat load imposed 
by the spring. The Seal also takes piping 
strains much better than all-metal seating. 


The Sealing Bellows and “O” Ring Seat Seal 
are typical of the extra quality built into Con- 
solidated Safety Relief Valves to assure 
absolute protection for personnel and plant. 
These fine features plus flat seating and 
single ring construction also eliminate many 
maintenance problems and costs. Write for 
Catalog 1900 and Bulletin 1940. 


MAXWELL CONSOLIDATED SAFETY RELIEF VALVES 


A product of 


TRADE MARK Valve Division + Tulsa, Oklahoma 


Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
Latin America: Export Division, Chrysler Building, New York, N. Y. 
Europe: Manning, Maxwell & Moore, S. A., Fribourg, Switzerland 


INI IYOOW 9 
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MANNING, MAXWELL & MOORE, INC. 
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UNION SHOP ASSEMBLED 
ORGANIC LIQUID HEATERS... 



























6,000,000 BTU/hr. FORCED CIRCULATION LIQUID HEATER serving Goodyear 
Tire & Rubber Company's plant in Point Pleasant, West Virginia. Fully 
automatic. Gas and oil fired. 








lower exit flue gas temperatures 
spell fuel savings 


Built to ASME Power Boiler Code requirements, Union Forced 
Circulation Liquid Heaters save fuel dollars. 

Liquid and gas flow are counter current. The lowest tempera- 
ture liquid is served by the lowest temperature gas. This assures 
maximum thermal efficiency and minimizes the risk of thermal 
shock. Outlet temperatures can be precisely controlled. 

High liquid velocities (8 to 10 ft./sec.) and liberally pro- 
portioned, liquid cooled furnaces eliminate localized overheat- 
ing. As there are no multi-tube circuits in the radiant section, 
recirculation within a circuit is impossible, thereby eliminating 
vapor binding or stagnant flow areas. 

Horizontal design provides ready access to facilitate opera- 
tion and maintenance. 

Designed for use with Dowtherm “A” and “E”, Aroclor #1248, 
organic heat transfer oils, and other commercially available 
fluids, standard units (both field erected and shop assembled ) UNION IRON WORKS 
can be modified to meet a wide range of job requirements. They ERIE, PENNSYLVANIA 
can be arranged for firing with most commercial fuels as well ADIVISION OF RILEY STOKER CORP. 
as waste fuels in liquid or gaseous form. 

For specific information, contact your local Riley Stoker or 
Union Iron representative. 

































“What the heek.. 
all Raschig Rings are alike! 





If you are — you’ll be interested in the two tables 
shown in this ad. We had our engineering department 
purchase several cubic feet of 1” porcelain raschig rings 
from our two principal competitors — asked Stoneware 
research to compare them with ours. The tables 

give the answers. 


Two points stand out to the buyer of raschig rings 

who wishes to get the most for his money. (1) The lower 
packing factor of our rings results in a pressure drop 
15% - 20% lower which means greater capacity for your 
tower, or lower pumping costs. (2) The longer service 
life of our rings in corrosive service not only saves 

on replacement costs but assures maintenance of low 
pressure drops for a longer period. 


There are good reasons for our better quality. The 
porcelain body from which our rings are made has been 
developed solely for this type of service. It has no 
porosity. It is extruded through Alite high alumina 

dies which assures uniform wall thickness. It is fired 
under precisely controlled conditions. The result is the 
best porcelain raschig ring available anywhere in the world, 










































































ss endl Porcelain | Mfr. “A” Mfr. “B" 
Rings 1” Rings 1” Rings Rings Rings Rings 
(1”x1"xVe”)) (Thicker Walls) | (Thicker Walls) 
Wall thickness 0.130” 0.162” 0.165” ; 
RAR Weight change after 2 weeks 
Surface Area (Sq. ft. per in boiling ve% H.S0, 0.44 1.40 8.4 
cu. ft. of packing) 57.6 sq. ft. | 56.0 sq. ft. | 55.6 sq. ft. Stn alter 4 sindks 0.93 5.60 * 
Weight per cu. ft. 42 Ib. 51 Ib. 50 Ib. Breaking strength in Ibs. of new 
i rings before acid boiling test} 130 144** 191** 
Free Space 72.5% 66.3% 67.0% ——— 
‘ Ce ag ane Breaking strength in Ibs. AFTER ‘ 
Packing Factor ; 207 203 4 weeks in boiling H.SO, 75 ° 














84 


*Mfr. “‘B’s” rings fell apart during the third or fourth week, preventing us 
from getting any further weight or strength data. 


**Rings of both Mfr. ‘‘A” and Mfr. “B” are naturally stronger when shipped, 
because of their substantially thicker walls. 


When you’re tempted to save a few cents per 
cubic foot by buying a lower cost ring, 
remember you'll be dollars ahead by buying ours. 







PROC 
EQuip ar 
PIVision 


U. S$. STONEWARE- 
AKRON 9, OHIO oon 
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Top news stories and what they mean to CPI technical decision-makers 





Chementator 


Reverse-spin rotors give high 
hydraulic shear with low power 


A novel mixer design, which might also prove 
practical in other applications, is being used 
by Emerson Mfg. Co., Lawrence, Mass., in a new 
repulping machine. Proved on a commercial scale 
at the Gilman, Vt., mill of the Gilman Paper Co., 
the unit is claimed to defiber pulps twice as fast 
as other machines—with only half of the energy 
input. 

The pulper derives hydraulic shear from two 
counter-rotating, coaxially-mounted vaned_ ro- 
tors. Both are driven by a single motor through 
a right-angle drive beneath the cylindrical mix- 
ing chamber. The stream of stock emanating 
from the inner rotor, moving counterclockwise, 
passes directly into the vanes of the outer rotor, 
which rotates clockwise. The abrupt reversal in 
direction at an interfacial speed of 6,000 ft./min. 
furnishes the energy for defibering. 

Flow of fluid in the mixing chamber follows 
the contour of a doughnut: stock from the outer 
rotor flows radially to the walls, then upward 
and radially back to the center, and finally back 
down to the rotors. Flow is relatively slow and 
controlled, since most of the energy is absorbed 
by the fibers at the rotor interface, and little 
power is consumed in circulating the stock. 

The Gilman unit can completely defiber 2,000 
lb. of unbleached kraft pulp in about seven 
minutes, using a 300-hp. motor to drive the 
rotors. 





EJC’s advice to companies: take 
inventory of critical manpower now 


A do-it-yourself kit to aid companies in taking 
inventory of critical manpower has just become 
available from the Engineering Manpower Com- 
mission of Engineers Joint Council (EJC). The 
twofold purpose of the inventory program is (1) 
to give employers a method to analyze the draft 
liability of their employees and (2) to provide 
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the Selective Service System with information 
that will be invaluable in any national emer- 
gency. 

According to S. B. Ingram, chairman of the 
Manpower Commission, “present safeguards are 
inadequate to prevent the wholesale withdrawal 
of engineering and scientific manpower from 
industry in a national emergency.” 

This situation prompted the commission to 
put together a survey kit that supplies con- 
densed information on critical-employee draft 
status. It shows a company how to determine 
its balance between critical and noncritical per- 
sonnel, and indicates probable order of call to 
armed services in a national mobilization. 

In similar fashion, the survey will show 
Selective Service the critical areas of personnel 
selection. Ingram emphasizes that adequate 
manpower planning can only be accomplished 
before the onset of crisis conditions. Although 
draft rolls are now being filled without affect- 
ing the deferments of engineers and scientists, 
in a crisis there may not be time to identify men 
whose skills are critical—with consequent dis- 
ruption of industrial production. 

Manpower inventory kits are now being 
mailed to 1,000 firms that employ almost 92% 
of all engineers. 





Epoxies build high hopes 
on new low-density foams 


Recent technical developments that reduce densi- 
ties and handling difficulties have put epoxy 
foams into earnest competition for fast-grow- 
ing rigid-foam markets. 

Formerly limited to uneconomical densities 
above 5 lb./cu. ft., epoxy foams averaging 2.3 
Ib./eu. ft. 
systems offered by Shell Chemical. Described 
by Shell’s R. P. Toohy at last month’s AIChE 
meeting in Lake Placid, the new foams are dis- 
pensed by either conventional foam-in-place 
techniques or by spray equipment. (Earlier epoxy 


result from a new series of foam 
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BENZENE: 





Shell increases benzene capacity 500 per cent. Can now 


fill orders anywhere from 3 refineries. Mammoth storage 


system can make benzene available on a local basis. 





Shell now has the largest benzene- 
producing capacity in the world. 
It exceeds 80 million gallons a 
year. An increase of nearly 500 
per cent in less than 18 months. 

Shell benzene now comes from 
3 refineries. You can take delivery 
by barge, truck or tank car—de- 
pending on your location. 

You can get all the benzene you 
need, when you need it. Read the 
facts below. 


HE DEMAND for benzene has soared. 
New uses are coming along e\ ery 
year. Shell has answered the need with 


a massive increase in Capacity. 


Bigger supplies now 


Shell’s annual benzene production ca- 
pacity tops 80 million gallons of high 
purity product. Production and distri- 
bution facilities are nationwide. 
Three Shell refineries can now pro- 
duce benzene: Wood River, Illinois; 
Houston, Texas; and Wilmington, 


California. 


Shipments come by barge, 
tanker, tank car or truck 
All three are located near waterways 
to make possible direct barge or tanker 
shipments—a great potential saving. 
Shipment can also be made by tank 


car or transport truck. 
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LEGEND 
@ —Shell terminals 


A —-Shell benzene producing refineries 





Shell’s production and storage points are strategically located to facilitate supply of 


high purity benzene (see map above ). All Shell’s benzene-producing refineries are on 


major waterw ays. Inland locations make possible delivery by tank Car, truck or barge. 


Wherever the demand justifies, Shell's 
enormous nationwide storage facilities 
(see map) can be used for benzene. 
Strategically located across the country, 
these facilities make Shell benzene 


potentially available on a local basis. 


Shell benzene is Thiophene-free 


Manufacturers choose Shell benzene 
when quality must be consistently 
high. It is Thiophene-free. 

For full facts about Shell benzene, 
contact your Shell Industrial Products 


Representative. Or write: Shell Oil 


Company, 50 West 50th Street, New 
York 20, New York. 





A Bulletin from Shell 


—where 1997 scientists are working 


to provide better products for industry 
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foams were available only as pour-in-place sys- 
tems, powdered pack-in-place systems or in vari- 
ous prefoamed shapes and parts.) 

As a result, epoxy foams are now com- 
petitive in cost with other types of liquid foam 
systems. 

At stake is a rigid-plastic-foam market that 
is expected to quadruple by 1966 to nearly 400 
million lb./yr. Special target for epoxies: low- 
temperature insulation, where demand for rigid 
foams is expected to go to 80 million Ib./yr. 
by 1966. Thermal insulation values for these 
new low-density epoxy foams are equivalent to 
the lowest values obtained with either conven- 
tional insulation or other foams. 

Shell’s new series of proprietary resins is 
based on bisphenol-A-epichlorohydrin polymers 
that have been combined in solution with chloro- 
fluorocarbon blowing agents. Second component 
is a curing agent. The new foams are classified 
as one-shot systems because no intermediate 
chemical manufacturing step is necessary be- 
tween the raw-material manufacturer and the 
end-user to control the heat of reaction, excess 
vapors or resultant foam properties. 





Enjay Chemical will soon be the third 
company in the methyl isobutyl ketone 
market. Enjay’s parent, Humble Oil 
& Refining, is adding an MIBK unit, 
due on stream in mid-1962, to its Bay- 
way, N.J., refinery. Other two major 
producers are Shell Chemical and 
Union Carbide Chemical. 





Integration—forward and back-— 
marks phthalic-plasticizer jumble 


Evidently believing that turnabout is fair play, 
California Chemieal’s Oronite Div. is pondering 
a move into the phthalic plasticizer business. 
This would be one phthalic maker’s answer to 
the growing problem of former customers set- 
ting up their own phthalic production units. 

Oronite will soon start distributing develop- 
ment quantities of its new plasticizer line on the 
West Coast, (Ek learns. The firm eventually 
hopes to build up a plasticizer business that 
would soak up most of the output of its 18- 
million-lb./yr. phthalic anhydride plant at Rich- 
mond, Calif. 

Oronite has also announced that it will erect 
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. CHEMENTATOR 


a 30-million-lb./yr. phthalic plant at Perth Am- 
boy, N. J., which is scheduled to come on stream 
in late 1962. The firm says that the new plant, 
which is being built by Badger Mfg. Co., is in- 
tended only to make Oronite more competitive 
in the East Coast phthalic market. But if the 
company’s West Coast plasticizer venture turns 
out successfully, it would be a simple matter 
for Oronite to move into plasticizers in the East 
as well. 

This latest plant announcement has many 
industry men questioning the over-all health of 
the phthalic business. The reason: When all 
announced plants come on stream, U. S. capacity 
will total around 840 million lb./yr., while esti- 
mated 1965 consumption will be only 500 million 
[bef yr: 

A major factor in the capacity buildup has 
been a trend on the part of phthalic buyers like 


-Union Carbide, W. R. Grace and Witco to build 


plants for captive production. Thus the burden 
of most of the excess capacity will fall to pro- 
ducers such as Allied Chemical, American Cyana- 
mid and Monsanto, who have been the main 
suppliers of the merchant market. 

The feverish activity in phthalic has at least 
partially answered the question of where all the 
new petronaphthalene output will be going. Now 
the question would seem to be: Where is all the 
phthalic going? 





Electrodialysis makes worldwide 
bid for brine desalination 


Electrodialysis took significant strides recently 
in the continuing scramble among the five dif- 
ferent major processes that are seeking recogni- 
tion as economical desalting methods: 

¢ A 250,000-gal./day electrodialysis unit went 
on stream at Webster, S. D., to provide residents 
with drinking water containing less than 250 
ppm. of dissolved salts. The plant was built for 
the Office of Saline Water by Asahi Chemical 
Industry Co., Osaka, Japan, in cooperation with 
The Austin Co., Cleveland (Chementator, Dec. 12, 
1960, p. 76). 

¢The Air Force radar station at Pickstown, 
S. D., will soon be getting fresh water from 
brackish, via a newly installed 5,625-gal./day 
plant built by Aqua-Chem, Inc., Waukesha, Wis., 
under license from T.N.O., a Netherlands re- 
search organization. 

¢ Kuwait, a country that already relies heav- 


(Continued on page 90) 
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DEGRITTING of underflow from primary Mercos takes place in a 20-unit, 
two stage P50A DorrClone® system. Grit is removed in a 18-unit lirst stage 


ft second sta 


HOW 





PENICK & FORD PRODUCES 


TOP-QUALITY STARCH 


Stages of continuous process include separation, 


CLARIFICATION 
high-speed Model B-20 Mer 5 entrituges. Undertle 
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‘concentration, clarification, degritting, washing, straining 


Exceptionally pure starch is produced by Penick & 
Ford, Ltd., using a starch-gluten mixture derived 
from corn. 

“Practically runs itself’’—The purification process, an 
integrated system of Dorr-Oliver equipment, “prac- 
tically runs itself.” Six major operations are per- 
formed by this system. Every detail is aimed toward 
high reliability to insure continuous operation. 
DorrClone separators, for example, fit perfectly 
into the picture because they are inherently reli- 
able...contain no moving parts. Further protection 
ls given to the equipment by Merco Rotary Strain- 


ers for removal of tramp oversize particles. 

This modern plant is an example of accomplish- 
ment in food technology. Separation of a starch 
suspension is only one of a wide range of food and 
pharmaceutical separation problems you can solve 
with Dorr-Oliver equipment. If you'd like detailed 
information on Dorr-Oliver products—or assist- 
ance on a specific separation problem—drop a line 
to the food and pharmaceutical division office 
nearest vou. Dorr-Oliver Incorporated, Stamford, 
Connecticut, 8183 Merchandise Mart, Chicago 54, 
Illinois, or 2900 Glascock St., Oakland 1, California. 


DORRFR-OLIVWTEF 


WORLD-WIDE RESEARCH ¢ ENGINEERING * EQUIPMENT 
AT THE CHEM SHOW —DORR-OLIVER BOOTH 531 
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ily on saline water conversion (with a 6-million- 
gal./day distillation complex) announced that 
Ionics, Inc., Cambridge, Mass., will build a 240,- 
000-gal./day electrodialysis plant to provide 
water for both domestic and agricultural pur- 
poses from underground brackish waters. 

Competition is strenuous to demonstrate 
which one has the best—and most economical— 
process. For example, Asahi edged out Ionics 
in the bidding for the Webster, S. D., job, but 
was well above the latter’s bid for the contract 
just awarded by Kuwait. (Second-low bidder 
for Kuwait was Boby-Bronswerk, an English- 
Dutch firm under license by T.N.O.) 

The largest electrodialysis plant in the world 
was designed by T.N.O. for gold mining interests 
in the Union of South Africa. The 2.8-million- 
gal./day unit operated at partial capacity for 
several years, but is now shut down. 





Allied Chemical’s Plastics Div. will 
start marketing polypropylene on 
Nov. 1 under the Plaskon trade name. 
Allied will not make the material 
initially, however; it’s being produced 
to Allied’s specifications by an un- 
identified company. 





Add foams to polypropylene’s 
list of big-customer prospects 


It looks as though foams will provide another 
much-needed outlet for fast-building polypropy- 
lene capacity. Wire coating—a market already 
absorbing 120 million Ib./yr. of polyethylene— 
is among the advanced development projects of 
such firms as Bell Laboratories and Hercules 
Powder. 

Industry reports indicate that Bell’s asso- 
ciate, Western Electric Co., Inc., will soon start 
production of a gage of wire insulated with 
polypropylene foam that will eliminate 5-10 mil- 
lion lb. yr. of polyethylene, at a saving of any- 
where between $2 and $9 million/yr. However, 
Western Electric will not confirm this timetable, 
says any plans it may have for polypropylene 
foam are still a year away. 

The simple charm of polypropylene foam 
in wire coating is that it does a better job at 
lower cost. The low dielectric constant of poly- 
olefins—about 2.2—is further reduced by the 
inclusion of air with a dielectric of 1. Polypropy- 





90 








lene foam containing as much as 40% air still 
retains considerable mechanical strength, where- 
as polyethylene foam becomes fragile and 
“cheesy,” at those levels. 

This combination of electrical properties and 
strength means that wire coatings of polypropy- 
lene foam can be 35-40‘ thinner than unfoamed 
polyolefins and still do the same job. In addi- 
tion to raw-materials savings, thinner wire coat- 
ings benefit the customer, e.g., more wires will 
fit in a conduit. 

According to Du Pont’s John Tallman, in a 
recent paper before the AIChE, polyolefin foams 
are expected to grow from 2 million lb. produced 
in 1961, to 35 million in 1966. Of the 1966 total, 
20 million lb, will be absorbed by wire coating. 





Humble Oil & Refining Co. will fight 
inroads of natural gas in home heating 
on the Eastern seaboard with an oil- 
burner attachment. that increases 
flame efficiency, cuts fuel bills by 20%. 
Conversion is also claimed to give 
quieter and cleaner operation. 





Lake Placid conferees hear 
suggestions for hoisting profits 


Alarmed that mounting costs and lower earnings 
are afflicting the chemical industry, several 
panels at the AIChE meeting in Lake Placid, 
N. Y., analyzed various aspects of the profit 
problem. Among the solutions offered: 

¢Shell Chemical’s S. H. McAllister, com- 
menting on plant capital investment costs, noted 
that the downward slope of the price-time curve 
for most chemicals dictates getting a plant built 
and running as soon as possible, in order to take 
advantage of higher prices. To do this, pilot 
plants should be bypassed whenever possible. 
The time gained, he said, is in many instances 
more valuable than the extra data obtained by 
piloting. 

¢ John Powers of Pfizer International, Inc., 
stated that entry of England into the European 
Common Market means great investment poten- 
tial for U. S. chemical firms. An integrated West 
European economy will present a market as large 
as the U.S.—ideal for manufacturers experienced 
in building large efficient plants. 

But Powers noted with concern that present 
U.S. policy discourages investment in Europe— 
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For more efficient sulfations and 


sulfonations 


99.5% available SO; 


GENERAL CHEMICAL 





General Chemical SULFAN offers you 
many significant advantages—in use, in 
service, in supply. 

The unique form and properties of 
SULFAN—99.5% available SOs in easy- 
to-handle liquid form—enable you to 
Step up operating efficiency, to run 
larger batch sizes, and to get more 
rapid through-put . . . often double in 
the same equipment. No spent acid 
disposal problems, either! 

You also get the benefits of General’s 
10 years of experience with stabilized 
SO:, for all types of application. Our 
technical service specialists can really 


Tey 


hemical 


SULFA 





the stabilized sulfur trioxide 
that’s backed by 10 years 
of application experience 


show you where, when and how to cash 
in on SULFAN for your operation. 

A further and not inconsiderable ad- 
vantage you get with SULFAN is depend- 
ability of supply. As the only supplier 
of stabilized sulfur trioxide with mul- 
tiple producing locations, General 
Chemical can provide better service... 
assurance that your schedules can be 
met! 

Learn more about SULFAN now. A letter 
outlining your particular requirements 
will bring information of immediate 
practical value! Or mail coupon for free 


technical brochures. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 


Mail coupon now for free technical 
brochures on SULFAN! 


GENERAL CHEMICAL DIVISION 
Allied Chemical Corporation 
40 Rector Street, New York 6, N.Y. 


Please send free copies of “Reactions 
of Sulfur Trioxide,” and “Sulfan.” 
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theoretically to reduce the dollar outflow. This, 
however, is despite a recent survey of 20 U. S. 
firms, showing that $40 million invested in West- 
ern Europe has already returned $600 million 
to the U. S. in dividends, and export sales. 

Scientific Design’s Ralph Landau con- 
tended that research and development depart- 
ments have been too sheltered from economic 
realities. Noting that a few years ago $1 in- 
vested in research would result in $4-5 of new 
plant, while today’s dollar leads to only $3 of 
new plant, Landau advocated closer scrutiny of 
the payout potential of research projects, rather 
than merely investing a fixed percentage of sales 
in research. 

Among his other suggestions for increasing 
research profitability: encourage competition be- 
tween separate research groups; cut down on 
free research done for customers; concentrate 
on research in a company’s strong areas, and 
buy technology in other fields. 

¢ American Cyanamid’s T. P. Forbath stated 
that, in market development, changed conditions 
call for consumer orientation, rather than mere 
product promotion. The trick is to define some 
unfilled customer need—then to set about cre- 
ating a product to satisfy that demand. 





Process restores vitality to 
metal-contaminated catalysts 


Atlantic Refining Co. is now erecting a unit at 
its Philadelphia refinery to decontaminate crack- 
ing catalysts via a new process. Results of the 
novel treatment were described at the recent 
AIChE meeting in Lake Placid—but the chemis- 
try of the technique remains a secret. 

Called Met-X, the process removes metal 
poisons without reducing catalyst area. This 
essentially makes the catalyst as good as new, 
in contrast to earlier acid-treating processes that 
successfully removed metals—but at the expense 
of catalyst performance. 

In a typical commercial operation, with 0.2 
lb. of fresh catalyst charged per barrel of cat 
cracker feed, rate of Met-X treating would be 2 
lb. of catalyst per barrel of feed (5% of catalyst 
inventory). This would reduce the ‘“coke-pro- 
ducing factor” (Atlantic’s own correlation) of 
the equilibrium catalyst in the cracker from 1.8 
to 1.2 (fresh catalyst is 1.0). 

From a catalyst containing (in weight per 
cent) 0.18 Fe, 0.2 Na, 0.02 Ni, 0.03 V, Met-X 
produces the following analysis: 0.14 Fe, 0.08 


9? 





Na, and less than 0.02 Ni and V. Since all the 
metals are not removed, it appears that the 
treatment selectively extracts only the active 
forms of the metals. 

Extension of the process to handle extremely 
high metal-contamination loads, using reduced 
feed rate to the cracker, has also been demon- 
strated in Atlantic’s pilot plant. 





Crankcase device approved, but no 
progress on exhaust converters 


It appears certain that the $0.5-1 billion market 
anticipated in California for exhaust smog- 
eliminators will go untapped for another year. 
Chances are good, however, that two crankcase 
blow-by devices will be approved by the end of 
this year (two are needed before the new anti- 
smog law takes effect). 

One blow-by device, manufactured by the 
A. C. Spark Plug Div. of General Motors, already 
has received che required certification of the 
Motor Vehicle Pollution Control Board (MVPCB). 

In the area of exhaust converters, eight 
companies still have applications under active 
consideration by MVPCB, but only Oxy- 
Catalyst’s device has completed preliminary 
screening and moved into performance testing 
(Chementator, June 12, p. 90). 

MVPCB has the personnel and facilities to 
do more testing, but trade sources indicate that 
some of the applicants are hesitant to submit 
their devices for performance tests until Oxy- 
Catalyst’s converter is certified and they know 
the operating characteristics and price of the 
accepted unit. Some of these applicants also feel 
that their devices are not perfected sufficiently 
to meet the test criteria, and present entry would 
be premature. 

Manufacturers that still have blow-by de- 
vices under consideration are Carter Carburetor 
Co., St. Louis; Alma Mfg. Co., Los Angeles; 
Rochester Products Div. of General Motors; 
and the Los Angeles County Air Pollution Con- 
trol District. 

The certified A.C. Spark Plug device has 
been installed on all new cars coming into Cali- 
fornia in 1961, at a cost of about $5; owners 
may have them removed, if they desire, until 
a second device is approved and law enforcement 
begins. Air Pollution experts agree that use of 
these blow-by devices will cut down smog-pre- 
ducing emanations by 25-30‘:. 


For More Industry & Economic News ... p. 94 
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Installation of CBal’s sextuple 
effect evaporator at International 
Paper Company’s Georgetown, 
South Carolina, mill resulted in the 
following performance: 

More than 99.9% of the chemi- 
cals processed by this evaporator 
are recovered. Equally important 
are the operating economies of this 
highly-efficient evaporator system. 
Waste heat is collected at a low cost. 
The CBal patented integral pre- 
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heaters reduce steam requirements 
and improve the evaporation capac- 
ity. The patented entrainment sepa- 
rators for recovering process 
chemicals are most efficient. 

Constructed with stainless 
steel and Hortonclad® stainless in 
areas subject to corrosion, and em- 
bodying CBal’s high standards of 
fabrication, this evaporator will op- 
erate efficiently for years with mini- 
mum maintenance costs. 
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This evaporator is one of many 
ways CBal works with the pulp and 
paper industry in improving effi- 
ciency and increasing production. 
Chicago Bridge & Iron Company, 
332 South Michigan Ave., Chicago 
4, Illinois. Offices and subsidiaries 
throughout the world. 
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Dow Chemical’s plant at Freeport, Tex., sits under 4 ft. of water driven over 18-ft. levee at peak of hurricane Carla. 


CHEMICAL PLANTS RIDE OUT GULF COAST HURRICANE 
AS GOOD PLANNING AVERTS MAJOR DISASTER 


Here is a look at how some 
Texas chemical plants im- 
plemented their disaster 
plans—and some of the un- 
foreseen problems resulting 
from hurricane Carla. 


Any moral to be drawn from the 
chemical industry’s experience with 
the recent Gulf Coast hurricane 
would be: planning pays off. 

Hurricane Carla, which ripped 
into the Texas Coast on Sept. 11, 
did surprisingly little damage to 
petroleum refineries and chemical 
plants, considering that the storm 
was considered the most severe to 
hit Texas in this century. The ab- 
sence of major damage can be at- 
tributed to two main factors: (1) 
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the Weather Bureau kept close 
watch on the storm and gave plenty 
of advance warning; (2) chemical 
plants’ disaster plans provided for 
orderly shutdown and buttoning- 
up procedures well before the hur- 
ricane struck. 

Although hurricane gusts up to 
173 mph. were recorded, industrial 
damage came mainly from water, 
not wind. The winds were high 
enough to set some plant designers 
to worrying about the allowances 
they had made for wind loadings, 
but there have been no reports of 
processing equipment being top- 
pled. 

Water, however, was a different 
problem. Many plants, especially 
in the Texas City area, suffered 
flooding that damaged motors, 


pumps and electronic controls. It 
was the rehabilitation of water- 
sodden electrical gear that proved 
the major problem for engineers 
returning to start up plants. In 
some cases, it was more than a 
week before all motors could be 
dried out and placed back in serv- 
ice. 

> Warned in Time—Transmission 
of hurricane warning information 
is part of most Gulf Coast chemical 
plant mutual-aid systems, and at 
least one company—Dow Chemical 
—has its own radar installation for 
tracking big storms. 

However, coverage of hurricane 
Carla by public radio and television 
was so complete and timely that the 
private warning systems were con- 
siderably behind the Weather 
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Bureau bulletins. One of those run- 
ning behind: the radio network of 
plants along the Houston Ship 
Channel. The system will probably 
be analyzed later to try to speed 
up its alarm effectiveness. 

> Preparing for the Worst— 
Chemical plants had ample time to 
arrange for orderly shutdowns and 
evacuation of personnel. 

Typical of the shutdown opera- 
tions all along the coast is the 
step-by-step procedure carried out 
by Amoco Chemicals Corp. at its 
Texas City plant: 

eTwo days before the storm 
hit, Amoco surveyed all storage 
tanks—feed, intermediate and fin- 
ished products—to see if they held 
enough liquid so as not to break 
loose and float off during the hurri- 
cane. 

eCharging of feedstocks was 
shut off to the processing units. 

eUnits were depressurized: 
fluids going to storage tanks or to 
waste-product furnaces. When pos- 
sible, material was left in the units 
to add weight. 

eWhere it was necessary to 
prevent a vacuum, batch reactors 
and other units were pressurized 
with natural gas. Units that were 
cleared of material were also 
purged with natural gas. 

e All units were then shut down 
in a blocked-out sequence. 

eAs the steam load was re- 
duced by the unit-by-unit shut- 
down, steam boilers were turned 
off in sequence. 

ePlant was then entirely de- 
activated by pulling the main elec- 
trical switch supplyiig power to 
the plant. 

While the units were being shut 
down, a thorough policing opera- 
tion was carried on to fasten down 
any loose objects that might be 
picked up in a high wind or water. 
> Keeping in Touch—Good com- 
munications is regarded as_ the 
most vital part of any disaster plan. 

As part of the over-all mutual- 
aid system of plants along the Hous- 
ton Ship Channel, Monsanto set up 
a communications center in a con- 
ference room in its engineering 
building. It contained several tele- 
Phones for key personnel—with the 
same extension numbers as the men 


CuemicaL ENcINEERINcC—October 16, 1961 








Workers rush repair work on a sea water intake valve that failed under the 
onslaught of the storm and let water flow into the Dow plant. 





Thousands of barrels, stockpiled by the Army at Texas City, broke loose, clut- 
tering up plants and blocking roads when they came to rest. 





Typical scene after the storm: engineers at Amoco Chemicals’ plant ponder 
best method for rehabilitating water-soaked electric motor. 
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had on their normal office tele- 
phones. One line was a direct con- 
nection to Monsanto’s headquarters 
in St. Louis, and at one time it was 
the only link between Texas City 
and the outside world. 

The direct line was used several 
times to transmit Civil Defense 
information—first by relaying it 
to St. Louis, then rerouting it back 
to the distressed areas. It was used 
to request emergency power gen- 
erators for Texas City from Ft. 
Sam Houston in San Antonio and 
later to request six amphibious car- 
riers to bring in necessary ship- 
ments of food. 

Personnel in the Monsanto plant 
were able to communicate with 
cther plants via the mutual-aid 
radio network. Chemical engineer 
Norman Bach was credited with 
keeping three radio transmitters 
on the air constantly (except for 
a period when emergency gener- 
ators failed). An Army reserve 
officer, Bach was in contact with 
Army authorities; among other 
things, he secured 500 cots and a 
complete field kitchen from the 
Army for the Red Cross. 
>The Aftermath—Plant hardest 
hit by the hurricane was Dow 
Chemical’s at Freeport, Tex., which 
had 4-5 ft. of water flood its plants 
A and B (Chem. Eng., Oct. 2, p. 
33). This flooding was caused by 
two separate breaches of sea walls 
guarding the Freeport plants. 

In the Texas City area, flooding 
was also extensive. One plant su- 
perintendent estimated that 95% 
of his pumps and motors had been 
covered by water. Many of the 
plants were prepared for this, how- 
ever, so the damage was minimized. 

Union Carbide’s Texas City 
plant, for example, has provision 
for protecting key synchronous 
motors by sandbagging, or by 
hoisting them out of their mounts 
and keeping them suspended out of 
danger. Smaller motors are pro- 
tected with waterproof silicone 
grease. In most instances of slight 
fresh-water immersion, motors 
with silicone protection can be 
started up and dried out while run- 
ning in place. 

Carbide did have some serious 
sea-water immersion of motors that 
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were down by the dock area. These 
were covered with 6-8 ft. of salt 
water and had to be removed, 
flushed free of salt and baked dry. 
By Sept. 19, Carbide reported that 
its Texas City plant was back in 
full operation and meeting regular 
shipping schedules. 
>The People Problem—For some 
of the companies, the storm created 
unusual personnel problems. 
Monsanto Chemical, for example, 
kept emergency crews on hand at 
Texas City. To do this, it housed 
not only the workers but also their 
families. These were asked, where- 
ever possible, to bring their own 
bedding and food to the plant, but 


Monsanto also kept a free cafe- 
teria open throughout the hurri- 
cane. The company also worked 
with Civil Defense aiding other 
storm victims. 

A special problem was created 
by children housed in the plant. 
One baby had to be provided with a 
special type of food via amphibi- 
ous Army vehicle, after conven- 
tional trucks could no longer make 
it through the flood waters. 

After the storm, all employees 
needing help to clean up their 
homes—and most of them did— 
were given kits containing a large 
bucket, mop, hose, detergent and 
other cleaning material.—RAL 





ing 250 days of sunshine annually. 





Sun-powered generator can run irrigation pumps 





Drawing upon recent advances in thermoelectricity, engineers at West- 
inghouse Electric Corp. have devised a solar electric generator that could 
find wide use in underdeveloped areas (see story on p. 104). The proto- 
type unit, shown above, furnishes 50 watts of power by focusing the sun's 
rays on a thermoelectric unit. A larger 200-w. version, now under de- 
velopment, can furnish enough power to pump water from a depth of 
20 ft. to irrigate four acres of land with 24 in. of water per year, assum- 
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“TE plus crcincee 


Heat protection hits a new high in B-E-H #1 Plus Insulating Cement for uneven surfaces, 
fittings, pipes and valves. Now effective up to 2100 F... B-E-H #1 Plus provides a 
comfortable margin of protection that insures excellent thermal efficiency even on 
installations not normally subject to super-high temperatures. 


Plus in performance — the more resilient fibers and special binder developed by B-E-H 
research produce a whiter finish that looks better — handles easier — sets smoother. 


Pius economy — priced dead-level with other high-quality insulating cements. B-E-H #1 Plus 
provides an additional 300 F of effective insulation, a whiter, smoother finish, and easier 
mixing and handling. It pays to specify B-E-H #1 Plus for every job. 


For complete technical data and name of your nearest qualified Baldwin-Ehret-Hill 
distributor-contractor, write: Baldwin-Ehret-Hill, Inc., Room 101, Trenton 2, N. J. 





[BI] E |) BALDWIN-EHRET-HILL, INC. 


BALDWIN EMRET HILL 
Manufacturers of a complete line of pipe, block, felt and blanket 
insulation for temperatures from near absolute Zero to 2100 F. 
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Consumption pattern 


1956 
1960] 






Exparts 


1956) 





{960 





Capacity 
1960) 


1963 


0 , 1,000 


PRODUCERS STEP 


A rare pleasure in today’s 
overcapacity-ridden process 
industries ... potash demand 
exceeds supplies. So, pro- 
ducers are getting set to 
make up for five static years. 


A sharp increase in facilities for 
potash production has put the ma- 
terial squarely in the spotlight. 

As with the other plant foods— 
nitrogen and phosphorus—potash 
use is riding uphill on such sure 
steeds as population growth, the 
rise of underdeveloped countries 
and, particularly in the U. S.—the 
trend to high-analysis fertilizers. 
The yearly rise, 350,000-650,000 
tons of K.0, compares to the out- 
put of a major mining operation. 

In sharp contrast to nitrogen 
and phosphorus, which have had 
some bouts with overcapacity, pot- 
ash production has not kept pace 
with demand. In the U. S.—a 
major producer among the half- 
dozen or so countries with com- 
mercial potash deposits—there 
has been no significant increase in 
capacity since 1957. 

At present, most domestic pot- 
ash comes from the area around 
Carlsbad, N.M. The higher grades 
of deposits here, averaging 20-25% 
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Will exports grab main chunk of new U.S. potash output? 
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UP CAPACITY TO MEET POTASH PUSH 


potash, are approaching exhaus- 
tion. (The lower-grade deposits 
should have a life of about 25 yr.) 
And European reserves are di- 
minishing so that exporting coun- 
tries such as France, and East and 
West Germany, may turn to im- 
porting to meet their require- 
ments. If no new fields were to 
open up, potash would remain in 
rather tight supply. 
> Rich Promises Up North—Since 
the mid-fifties, however, promises 
of rich, new supplies from Canada 
have kept the industry in a state of 
suspended animation. During 
these years, International Min- 
erals & Chemical Corp. (IMC) and 
Potash Co. of America (PCA) 
have been working toward mining 
Saskatchewan deposits that run 
up to 30% potash. According to 
some estimates, these deposits can 
produce twice the Carlsbad rate. 
Chief stumbling block has been 
the Blairmore formation, a mas- 
sive underground swamp about 
midway between the surface and 
the 3,500-ft.-deep potash deposits. 
(Carlsbad deposits are only 1,000 
ft. deep.) By freezing the quick- 
sand and sinking a heavy concrete 
shaft, PCA actually got production 
started in 1959, but leaking soon 
put a halt to it. 


However, a joint venture of 
Armour & Co. and Pittsburgh 
Plate Glass Co. will attempt to 
take advantage of the water in the 
Blairmore stratum by using it for 
solution mining (Chem. Eng. May 
15; p. 72). 

In addition, U.S. Borax & Chem- 
ical Corp. and Homestake Mining 
Co. have just joined to complete 
studies on possible large-scale pot- 
ash production in Saskatchewan. 
U.S. Borax has been investigating 
permits held there since 1957, and 
one or more additional associates 
may also be invited to participate. 

PCA’s installation, now undergo- 
ing a grouting program to stop the 
leakage, aims at 320,000-tons/yr. 
output. And IMC expects to pro- 
duce over 1 million tons/yr. at Sas- 
katchewan, aims at starting late in 
1962. Its investment will come to 
over $40 million. 
> And Out West—Early this year, 
Texas Gulf Sulphur thickened the 
potash plot by deciding to diversify. 
The company acquired a potash re- 
serve near Moab, Utah, said to be 
as rich as the Saskatchewan de- 
posits. Construction was begun on 
a $30-million mine and plant, to 
have an annual capacity exceeding 
1 million tons. 

These facilities, which should be 
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EVER-TITE 
Couplings 


You get tight, safe connections that prevent 
leakage and losses when you install Ever-Tite 
Couplings— because in every Ever-Tite, tightness is 
pre-determined and built in by compression on 
a resilient gasket. * 

And you make faster changes —reduce down 
time— because Ever-Tites are quick to connect: 
you just slip the coupler over the adapter and 
close the handles. 

This speed and flexibility is an important time 
saver in making connections between stationary 
equipment and portable equipment, and for 
interchanging couplings in experimental set-ups. 
It will pay you to install Ever-Tites on all 
equipment that requires quick connections: 
loading equipment for tank cars, trucks, etc... . 
steam, air and water lines... pumps and other 
machinery . . . blending equipment . . . container 
filling devices . . . fire hydrants . . . acid handling 
equipment at storage and transfer locations. 
Available in Brass, Malleable, Stainless, 
Aluminum, Monel, or other materials for 
corrosion resistance under any atmospheric or 
operational conditions. In sizes, high and low 
temperatures, and pressure ratings to meet 

your needs, produced to meet ASA ratings— 
specify size and pressure. 

Write today for illustrated catalog No. C-11. 
*Ever-Tite gaskets are regularly supplied of Buna N 
composition. Also available in Neoprene, Pure Gum, 


Butyl, Silicone, Teflon, Thiokol, or any other 
material to meet specifications. 


EVER-TITE COUPLING CO. INC. 
254 West 54th Street, New York 19, N. Y. 







EVER-TITE 
Standard Adapter 
and Coupler 










EVER-TITE 
Shank Hose Coupling 














EVER-TITE 
Adapter and Coupler 
for Tank Car Unloading 
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Potash consumption is growing 
faster abroad 
(Thousand short tons) 


1955-56 1959-60 





Europe v 3,593 4,928 
North America. . 1,994 2,420 
Asia. 468 704 
USSR... 7 865 
South America. 27 100 
Africa 43 90 
Oceania... 49 70 

TOTAL. 6,700 9,200 


Courtesy Food and Agriculture Organiza- 
tion of the U. N. 


completed by the end of 1962, will 
make TGS the largest strictly do- 
mestic potash producer. None of the 
expensive water problems that have 
plagued Canadian mining efforts 
should crop up at Moab, which is 
arid country. 

Adding to the activity in Utah: 
Continental Oil, announcing that it 
will drill for potash about 30 miles 
from the TGS mine; and Bonne- 
ville, Ltd. (whose potash comes 
from evaporating brines rather 
than mining), with news of expan- 
sion at Wendover, Utah. 

American Potash & Chemical, 
also processing by evaporating 


brines, is expanding at Trona, 
Calif. And in New Mexico, South- 
west Potash Corp. (SPC), a divi- 
sion of American Metal Climax, is 
spending $3 million to expand its 
facilities at Carlsbad. 

SPC’s expansion is aimed at sup- 
plying captive needs of the com- 
pany’s new potassium nitrate plant. 
Its $7-million plant in Vicksburg, 
Miss., due on stream this month, 
will be the first aimed at producing 
KNO, for volume fertilizer mar- 
kets. (Stauffer produces KNO, for 
chemical use.) Product will be 14% 
nitrogen, 44° potash. Its uses: 
crops believed damaged by Cl ions. 
> Price Echo—Promises, then de- 
lays, of big Canadian supplies over 
the past few years have been re- 
flected in prices. In the 1957-58 
season, potash was priced at 34¢/ 
lb. Then as PCA showed signs of 
starting Canadian production, price 
dropped to 30¢/lb. and stayed there 
through the 1958-59 and 1959-60 
seasons. However, when the Cana- 
dian supplies did not materialize 
and the world supply-demand bal- 
ance tightened, price rose to 33¢/ 
lb. in the 1960-61 season, went up to 
35¢ July 1 when the 1961-62 season 
began. 
> Exports—North American ex- 
ports climbed from 226,000 tons in 








North American potash capacity to double in near future 
(Thousand tons/yr. K:0) 





Producers & Location Existing Abuilding 
American Potash & Chemical Corp. 

MARR OUR ORIN, fo Phaeton eet ail eA) Sah A eal 225 
Bonneville, Ltd. 

a ey LE rr ee ce 50 
Duval Sulphur and Potash Co. 

COCA: fy | Ct i ae 250 
International Minerals & Chemical Corp. 

Carlsbad, N.M......... Bay ee Eee. ae ee 375 

PSREEMEDEIP WAM, MOADROA 6. 2.505.651 <a so nan ac ibsdceadasaced cassie 1,200 
National Potash 
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Potash Co. of America 
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SSABERUONE WAN, MOATIAGA . 556.5 secs suisdd a vwie ee n.g av dasesScu pues 320 
Southwest Potash Corp. 
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Texas Gulf Sulphur 
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U. S. Borax & Chemical Corp. 
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lbbata Courtesy American Potash Institute. 
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1956 to about 420,000 last year. 
Reports are that producers were ex- 
porting all the potash they could 
spare during 1960. There was some 
reversal this year, however, when 
huge producer inventories piled up 
in the U.S., due to a late planting 
season caused by bad weather this 
spring; and many farmers—par- 
ticularly in the Midwest—cut down 
acreage by cooperating with the 
government’s feed-grain program. 

Figures just released by the 
American Potash Institute for the 
1960-61 fertilizer year show deliv- 
eries of potash for agricultural pur- 
poses in the U.S., Canada, Cuba 
and Puerto Rico, by eight American 
producers and importers, totaled 
3.6 million tons of salts containing 
an equivalent of 2.1 million tons 
K.O. This was a decrease of over 
15% in salts and 16% in K.O from 
the preceding fertilizer year. Ex- 
ports to other countries were 418,- 
000 tons K.O, an increase of nearly 
10%. 

Japan, in particular, is expected 
to take major quantities of North 
American potash. Producing none 
internally, Japan’s consumption has 
grown from 425,000 to 577,000 tons 
between 1956 and 1960, with North 
America supplying most of it. In its 
latest annual report, International 
Minerals & Chemical Corp. predicts 
that Japan will be taking 54% of 
North American output within a 
few years. 

World consumption of potash fer- 
tilizers has increased about 38% 
since 1956—from 6.7 million short 
tons K.O in 1955 to 9.2 million tons 
in the 1959-60 season.* Domestic 
consumption has been growing 
more slowly: 2.3 million to 2.9 mil- 
lion tons between 1956 and 1960. 
This is a trend that is supposed to 
continue. 
> Crystal Ball—For 1980, the U.S. 
Bureau of Mines anticipates a 
world potash demand (90-95% for 
fertilizers) of 16 million tons K.O. 
One industry observer foresees 6% 
annual growth rate in the U.S. over 
the next decade and 6-10% abroad. 
The Tennessee Valley Authority 
puts 1975 potash fertilizer require- 
ments in the U.S. at 2.8 million 
tons, compared with 2.1 million in 
1960.—FA 


*“Production Yearbook—-1960,”" Food & 
Agriculture Organization, Rome. 
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*% INCOME QUOTIENT 


Buyer-Seller “Alliance” Important To Engineers; 
Orders Are Born of Confidence 


It is oftentimes surprising to the engineer 
that in the course of his career, if it is to be 
a rewarding one, he will be required to de- 
velop talents of both selling and buying. To 
put it simply: either you have sold or you 
have been sold every time you talk to some- 
one. If you haven't closed your mind, you will 
often be sold. If you are competent to do so, 
you will just as often sell someone else. 

Selling and buying processing equipment 
is a highly developed field, but essentially it 
consists of buying and selling ideas. As you 
advance into supervisory, management and 
executive functions, you will be called on to 
exhibit greater buyer-seller abilities. 

Most buying in industry involves from 
three to six individuals. Although the pur- 
chasing agent will be a key factor in all pur- 
chasing, almost all purchases in technical 
fields require the technical assistance of 
someone outside the purchasing department. 

An industrial buyer, whether he is a pur- 
chasing agent or an engineer, is human, and 
is responsive to the same human values that 
you are when you buy a car or a suit of 
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clothes. The industrial purchaser, though, is 
keenly aware of the plant and organization 
for which he buys. He is conversant with the 
product needed, and with its ultimate use. 

The purchaser’s objective is to procure the 
right equipment or material, of the right 
quality, in the right quantity, at the right 
time, from the right source, and at the right 
price. In accomplishing this he actually be- 
comes a “salesman-selling-a-salesman.”’ 

In modern business the purchasing depart- 
ment should be a profit-making department. 
A four per cent savings in purchase costs, for 
instance, might be equal in profits to a 20 
per cent increase in sales volume. Consider- 
ing that the average industrial firm spends 
about 50 to 60 cents of each sales dollar for 
purchases, purchasing savings can easily re- 
present the margin of profit. 

In one large steel company, costs of prod- 
ucts and services bought exceeds four million 
dollars for each working day. The variety of 
products bought is in the tens of thousands 
and these are purchased from nearly 50,000 
suppliers. 


The foregoing paragraphs are taken from one of 
Western’s “professional development” booklets, and re- 
flect our own philosophy on the subject. 


Understanding both sides of the coin — the problems 

of the buyer as well as the responsibilities of the seller 
—has long been required of all Western sales and 
engineering personnel. It has contributed greatly to the 
compatible relationships Western enjoys throughout 

the petroleum and chemical industries. 


Your invitation to discuss heat exchanger problems 

with your purchasing and engineering departments would 
be welcome ... as will your request for your copy of 
“Buyer-Seller ‘Alliance’ Important to Engineers.” 


1? i 


‘ HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Oklahoma 
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PROCESS WRINGS PURE NITROGEN FROM NITRIC FUMES 


Catalytic purification does 
double duty: recovers pure 
nitrogen from nitric acid 
plant tail gas, cures acute 
air pollution problems. 


The truly successful design of an 
air-pollution control system usually 
means one thing — recovering 
enough valuable chemicals to pay 
for it. 

That’s what Du Pont has done at 
its nitric acid plant in Gibbstown, 
N. J. Here, the company operates 
a recovery unit that, according to 
its designers, is the only installa- 
tion in which the entire nitrogen 
needs of an ammonia plant are sat- 
isfied by catalytic purification of 
nitric acid tail gas. 
> Dream Fulfilled — Engineers 
have long sought an economical 
method for recovering pure nitro- 
gen from the tail gases of nitric 
acid plants. Even though such gas 
streams contain little besides N: 
(2-4% impurities), reclamation ef- 
forts have been largely unsuccess- 
ful, due to the difficulty of removing 
oxygen and oxygen compounds 
without introducing a variety of 
equally detrimental contaminants. 
Now, however, the problem has 
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yielded to the combined engineering 
talents of Du Pont and Engelhard 
Industries, Inc. (Newark, N. J.). 
In principle, their purification 
process is a simple one: remove 
oxygen and oxides of nitrogen by 
passing a mixture of hydrogen and 
tail gas over a catalyst at moderate 
temperatures, then scrub out any 
newly formed contaminants. 
While designing the plant, how- 
ever, Du Pont and Engelhard engi- 
neers found themselves faced with 
a doubly complex purity problem. 
Not only did the total oxygen con- 
tent have to be lowered to less than 


10 ppm., but also impurities in the 
reducing hydrogen had to be pre- 
vented from poisoning the product 
stream. Using a combination of 
separation techniques and catalyst 
know-how, designers came up with: 

eA palladium catalyst to re- 
duce the oxygen content. Besides 
dropping the nitrous oxide to a very 
low level, palladium is extremely 
effective in removing nitric oxide 
and nitrogen dioxide by hydrogen 
reduction. 

eA combination of scrubbing 
and liquefaction procedures for re- 
moval of carbon compounds intro- 


Stream composition charts impurity removal 





NO NONO, CO, 


O, NH; H; Ar Ne 





Entering 0.2 0.5 0.03 
tail gas 

After 0.2 0.04 0.003 
caustic 

scrubber 


After <0.0001 <0.0001 <0.003 
reactor 

After <0.0001 <0.0001 <0.0005 
water 

scrubber 


1,.5-2 0 0 1 _— balance 
1.5-2 0 0 1 balance 
<0.0003 0.03 1-2 1__—sibalance 
<0.0003 <0.0003 1-2 1 balance 


Typical results at space velocity of 25,000 std. cu. ft./hr./cu. ft. (expressed as %%) 
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NOW MORE MILES TO THE GALLON OF GLYCOL! 


Sodium Borohydride Treatments Stretch 
The Useful Life Of Glycols, Cut Your Costs! 


This is an economy angle that’s important to consider. Sodium 
borohydride gives important new “life” to glycols and poly- 
glycols that are contaminated with trace carbonyl impurities 
... quickly, without any complicated reprocessing. Just add 
small amounts of sodium borohydride powder — or liquid 
solution (SWS). Within a short time, in some cases less than 
an hour, most of the unwanted carbonyl is reduced to the 
alcohol*, like this: 


NaBHg+ 4RCHO 2420 - NaBO2+ 4RCH20H 


If you manufacture glycols, it will pay you to improve the 
purity of your product by adding sodium borohydride directly 


to the process stream — or, by using sodium borohydride 
pellets for fixed bed purification. Doing it either way will give 
you the purity you want — without adding any significant cost 
to your overall process! 


JUST PUBLISHED — TECHNICAL BULLETIN 509 


write, wire or call today. 


To get your copy — and technical service, if you wish — : 


*Patent #2683721 — owned by Metal Hydrides Incorporated 


PIONEERS IN HYDRIDE CHEMISTRY 


Metal Hydrides Incorporated 


312 CONGRESS STREET, BEVERLY, MASSACHUSETTS 
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duced as hydrogen impurities. At 
startup, impure hydrogen is used 
as a reducing agent. Then, after 
liquid nitrogen has become avail- 
able, the hydrogen is purified by a 
liquid nitrogen wash. 

> Process Steps—Hydrogen, in 10- 
20° excess over the total oxygen, 
is mixed with tail gas, from which 
CO. and most of the NO and NO, 
have been scrubbed  (flowsheet 
p. 102). The mixture is preheated 
and passed through the catalyst 
(230 C., 100 psig.), which removes 
NO, NO. and oxygen—leaving ex- 
cess hydrogen to be recovered in 
subsequent ammonia synthesis. Re- 
acted gas is then scrubbed for re- 
moval of ammonia formed by NO- 


NO. reduction and of the CO. from 
impure hydrogen used in start-up. 
Now a mixture of pure hydrogen 
and nitrogen, the gas is finally 
cooled, dried, refrigerated and par- 
tially or totally liquefied. In the 
liquid-nitrogen scrubbing step, CO 
and methane are removed from the 
hydrogen-nitrogen mixture. 
Although Du Pont and Engelhard 
engineers are quite pleased with 
their design efforts, they are quick 
to point out that a similar plant 
might be an economic impossibility 
under different circumstances. Such 
a process is only suited for locales 
where air-pollution control is re- 
quired, and natural gas prices are 
high or hydrogen is cheap.—CRB 





SOLAR ENERGY SPARKS A NEW HOPE 
FOR UNDERDEVELOPED AREAS 


New and cheaper materials 
are the key to the harnessing 
of solar energy for power 
generation. Chemical syn- 
theses in solar furnaces are 
also under study. 


At the Conference on New 
Sources of Energy recently held in 
Rome under the auspices of the 
United Nations, more than 500 in- 
ternational experts looked into new 
ways of exploiting the energy of 
the sun, wind and natural steam. 
By far the most promising features 
of the meeting were the produc- 
tion of electricity from solar 
energy (by solar cells, fuel cells, 
thermoelectric and thermionic con- 
verters), and the production of 
intense light for photochemical syn- 
thesis by a solar furnace. 
> Converters—Although most of 
the projects in this area are still 
in the research stage, advances 
over the past ten years have been 
significant. Direct power produc- 
tion by focusing sunlight on a 
target (i.e. a thermocouple) at 500 
C. with a 5° conversion has _ be- 
come a reality during the last five 
years. But there are still many un- 
resolved problems, such as_ heat 
losses by conductivity, acidification 
and oxidation at high tempera- 
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tures, and insulation of cold and 
hot points. 

Kurt Katz of Westinghouse Elec- 
tric Corp. presented an analysis of 
the better performing semiconduc- 
tors (cuprous oxides, selenium and 
lead sulfide, germanium telluride, 
bismuth and lead telluride) and 
considered the design features and 
economic parameters of a working 
thermoelectric system for mechani- 
cal power generation. According 
to Katz, who feels very confident 
about the attractiveness of solar 
systems, materials are the key to 
high energy conversion and _ lon- 
gevity of thermocouples, because 
the efficiency of a thermoelectric 
converter is the product of the 
Carnot and material’s efficiency. 

In this respect, one disappointing 
bit of news in Rome was announced 
by Russian professor V. H. Baum, 
of the Krzhizhanovsky Power In- 
stitute: he reported that a gado- 
linium-selenium thermoelectric con- 
verter, which promised efficiencies 
as high as 55°, had not given 
satisfactory laboratory results. 

Thermionic converters were con- 
sidered with mixed feelings and 
diverging opinions. Although these 
converters could solve most prob- 
lems inherent in thermocouples 
(because the sunlight target is a 
vacuum tube acting as heat con- 


ductor), they need higher tempera- 
tures on the order of 1,500 C., and 
perfect focusing collectors. 

M.I.T.’s professor G. Hatsopoulos 
feels that thermionic generators 
could be built with an over-all effi- 
ciency of 17%. But the technique 
of making these converters is simi- 
lar to that of high-vacuum dis- 
charge tubes, which are more ex- 
pensive than mechanical moving 
parts. V. C. Wilson of General 
Electric Co. believes that a ther- 
mionic system could be built with 
an over-all efficiency of 9.5% and 
would be too expensive for prac- 
tical purposes. 
> Solar Cells—Also covered in the 
meeting, solar cells can convert sun- 
light directly into electricity upon 
irradiation of a photovoltaic layer. 
Silicon cells with a 10% efficiency 
have already been used successfully 
in space satellites, transistor radios, 
wireless telephone systems. But 
they are still too expensive. 

According to L. E. Ravich of Itek 
Corp., Lexington, Mass., a 1-kw. 
power supply using silicon solar 
cells would cost from $250,000 to 
$1,000,000 and would weigh be- 
tween 200 and 400 lb. It would be 
ludicrous to suggest such systems 
for power generation in under- 
developed areas. 

Ravich and other experts agreed 
that cheaper solar cells could be 
made from polycrystalline thin-films 
rather than single-crystal cells. 
Although its 6% efficiency is lower 
than silicon’s, cadmium _ sulfide 
seems to be the most likely material 
for the photovoltaic layers. 
> Solar Furnaces—Large solar 
furnaces have already been used in 
the semi-industrial processing of 
minerals (in France, zirconium re- 
fining has been conducted in a solar 
furnace), but their greatest future 
lies in the industrial application of 
photochemical synthesis. 

Usually considered to be a heat 
source, the solar furnace is more 
accurately a heat conductor. It is 
also a source of concentrated light; 
and R. J. Marcus and H. C. Wohlers 
of Stanford Research Institute have 
used it with liquid selective absorb- 
ers. (The difference between black 
body absorbers and selective ab- 
sorbers is the temperature they 
develop—as high as 3,200 C. for 
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P2 COST NO MORE THAN ORDINARY FITTINGS 
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Specialization pays off in stainless welding fitting 
quality. It makes possible use of production methods 
which put the metal in the best condition for 
corrosion resistance. We are the industry’s only 
specialist in corrosion-resistant welding fittings — 
and have had more stainless piping experience than 
any other fittings manufacturer — since 1927. 


FLOWLINE fittings are made to specifications which 
exceed the requirements of applicable A.S.T.M., 
A.S.A., and M.S.S. codes. Elbows, returns, stub ends, 
tees, reducers, caps, crosses, and 45° laterals are 
available from stock through leading distributors. 
Special fittings and flanges can also be supplied. 

Write for Bulletin 416, 


FLOWLINE CORP, 


World’s Largest Manufacturer of Stainless Welding Fittings 
NEW CASTLE, PENNSYLVANIA ©* Oliver 4-5541 
DENVER 4, 1321 Bannock Bldg. LOS ANGELES 22, 4781 East Third St. 
KEystone 4-6143 —TWX, DN 372 ANgeles 8-3676—TWX, LA 1427 

HOUSTON 36, 5510 Edith St. NEW YORK 7, 233 Broadway 
MAdison 3-6422 WOrth 2-6669--TWX, NY 1-208 
TULSA, Box 3325 


TEmple 5-7575—TWX, TU 1234 
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INDUSTRY & ECONOMIC NEWS... 


the black body, as low as —10 C. 
for liquid selective absorbers.) Ac- 
cording to the two researchers, the 
solar furnace lends itself to con- 
tinuous photochemical processes: 
reactants can be pumped quickly 
through the highly concentrated 
light at the focus of the furnace, 
where the reaction can be controlled 
by the residence time. 

This technique has already been 
successful in the _ photochlorina- 
tion of benzene to give benzene 


hexachloride; photosynthesized oxi- 
dation of xylene to give various 
phthalic acids; formation of cyclo- 
hexanone oxime (nylon-6) from 
cyclohexane photosynthesized by 
nitrosyl chloride; photopolymeriza- 
tion of iodobenzene to form bi- 
phenyl and higher polymers; and 
the perchlorination of benzene to 
form compounds containing more 
than six’ chlorines. Unfortunately, 
no work has been done on the eco- 
nomics of photochemical syntheses. 





NEW UNITS BLEACH DENSER PULP 


More efficient use of H-O2 
bleach is obtained in two 
plants that use improved 
dewartering equipment to 
furnish a high-density pulp 
bleach-stock. 


Two U.S. pulp mills are now suc- 
cessfully bleaching groundwood 
pulp on a commercial scale, at densi- 
ties of 25% and higher, using hy- 
drogen peroxide as the active 
bleaching agent. 

This economical use of hydrogen 
peroxide is made possible through 
high-density pulp that allows more- 
efficient use of the bleaching liquor. 
And high-density pulp, in turn, is 
made possible by new machinery 
that achieves more-effective pulp 
dewatering. 

At Deferiet, N.Y., St. Regis 
Paper Co. has been successfully 
bleaching groundwood pulp at a 
consistency of 259 A.D. (air dry) 
for the past ten months in a 120- 
ton/day single-stage _ bleaching 
plant. Bleaching solutions of 1% 
and 2% hydrogen peroxide have 
consistently yielded brightness 
levels of 70 and 75, respectively, 
from unbleached pulp fed into the 
system at a brightness level of 60. 

At Shawmut, Me., Keyes Fibre 
Co. has been obtaining substantial 
brightness gains on groundwood 
pulps processed at consistencies of 
30 to 40% A.D., using the Becco 
cold-steep procedure. The single- 


stage operation handles 90 ton/ 
day, 
bleach. 


uses hydrogen peroxide 
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Research conducted in the early 
1950’s by St. Regis and Becco Chem- 
ical Div. of FMC Corp. established 
that the existing design of screw 
presses was not satisfactory for de- 
watering pulp to such high density. 
FMC’s canning machinery division 
has since designed a press especially 
to dewater pulp, which draws on 
the design of an FMC screw press 
used in the food processing in- 
dustry. This press is used in the 
new St. Regis unit at Deferiet. 

Each press consists of a tapered 
spindle surrounded by an ascending 
thread with interrupted flights, 
mounted inside a cylindrical screen 
frame. As the spindle rotates, the 
pitch of the spiral screw carries 
the pulp upward through an in- 
creasingly smaller gap between the 
spindle and the screen. The amount 
of compression exerted on the pulp 
gradually increases as the material 
rises in the press, so that it reaches 
the discharge orifice at the top of 
the press at a consistency of 30% 
or higher. 

A series of stationary horizontal 
breaker bars that project radially 
into the pressing space from the in- 
ner surface of the pressing cylinder 
prevent the pulp from merely ro- 
tating with the screw. The outer 
pressure cone, which surrounds the 
spindle, rotates with it. This pre- 
vents the rolling action between the 
pulp fibers, which would otherwise 
form hard bundles or knots. 

At the groundwood pulp mill of 
Keyes Fibre Co., stock that has 
been screened and cleaned is thick- 
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ened to a consistency of 18% A.D. 
in an Oliver thickener. This is then 
broken up on a repulper conveyor, 
which feeds into a screw-conveyor 
that supplies two disk presses, 
These operations raise the con- 
sistency of the pulp to between 30 
and 40% A.D. 


More Chemicals Producers 
Close in on Consumers 


Already part of a growing cara- 
van of chemical companies market- 
ing directly to the public, Dow 
Chemical Co. intends to move still 
closer in 1962. According to Presi- 
dent Leland Doan at a recent stock- 
holder meeting: 

“The advantages are at least two- 
fold. The market, itself is less vul- 
nerable to competition, and the 
prices of the products involved are 
less vulnerable to attrition. Fur- 
ther, in some cases at least, it gives 
us an opportunity to take greater 
advantage of our know-how and the 
developments of our research.” 

Further evidence of the same 
trend: Atlantic Refining Co. has 
just acquired majority interest in 
J. P. Frank Chemical and Plastic 
Corp., Brooklyn, N. Y. It thus ac- 
quires facilities for producing 
PVC, copolymer resins, films and 
sheeting; polyethylene film; plas- 
ticizers and stabilizers. 





Desalinization Pilot Plant 
Shows Freezing Process 


A pilot plant for converting sea 
water into fresh water is now being 
operated by Rocketdyne, a division 
of North American Aviation, Inc. 
Located near Oxnard, Calif., the 
plant is to demonstrate conversion 
efficiencies after performance char- 
acteristics of its new equipment 
have been checked out. 

In the process, incoming sea 
water is cooled, then frozen to form 
crystals of fresh water. The crys- 
tals are then separated from the 
brine surrounding them, washed 
and melted to obtain the water. 
Conventional heat exchangers were 
not used in designing the principal 
sections of the freezing cycle. 
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5) symbol of modern valve design One example: Tufline’s 3-way non-lubricated valve 


[' oht]....incorporating special tempered pure Teflon’ sleeve, tapered plug and sculptured interior 











D. : ody bore....provides both bubble-tight sealing and ease of operation. Unusual bottom-entry de- 

er sion gives wrench-indicated, maximum smooth flow between ports. Available 4” through 12”, 
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beneath Mont Belvieu, Tex. 


to the southwest. 





Cave gets first whiff of ethylene—3,600 ft. down 
N 





Opening this valve sent the first flow of gaseous ethylene whooshing 
into Humble Oil & Refining Co.’s 425,000-bbl. storage cavern, 3,600 ft. 
Humble created the salt-dome cave to stock- 
pile petrochemical ethylene produced at its Baytown refinery, 11 miles 
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Processes 


Chlorination of propylene to ob- 
tain high yields of allyl chloride 
is accomplished by use of a novel 
cyclone fan reactor, reports the 
June issue of Chemicky Prumysl, a 
Czech chemical journal. Starting 
with a propylene:chlorine molar ra- 
tio of 2-8, yield ratios around 5 
(allyl chloride:unreacted propy- 
lene) were obtained. The Czech 
researchers believe vields could be 
further increased by enlarging the 
gas-phase cyclone reactor, thus in- 
creasing the Reynolds number in 
the reaction chamber. 


Thin films can be applied to plas- 
tics or glass via a new process de- 
veloped by Halex, Inc., El Segundo, 
Calif. The high-vacuum technique 
can deposit thin coatings of metals 
such as platinum, tantalum and co- 
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lumbium, as well as the more usual 
low-melting substances. Process 
can lay down coatings that are 
abrasion- and corrosion-resistant, 
and that possess controlled light- 
transmission and_ electrical-con- 
duction properties. 


Dry-ink printing process, using an 
electrostatic principle, is said by 
developer Stanford Research Insti- 
tute to print high-quality images 
on virtually all surfaces. Method 
uses a 200-mesh stainless steel 
screen charged to about 1,500 v. 
A stencil is placed between the 
screen and the material to be 
printed; behind the printing sur- 
face is a plate of opposite polarity 
from the screen. 

A powdered resin 
continually brushed onto the 
screen; resin is then attracted 
through the stencil to the surface 
to be imprinted. Application of 


pigment is 


e Companies e International e 





People 


heat permanently fixes the powder 
image to the surface. Among pos- 
sible applications are printing of 
glass containers, decoration of 
hard-to-print plastics, and imprint- 
ing on delicate materials that can- 
not withstand pressure. 


Ethylbenzene dehydrogenation cat- 
alysts of the zinc oxide type are 
given longer service life by adding 
oxides of aluminum, magnesium 
or calcium, or potassium sulfate 
and chromate, report researchers 
at the Synthetics Institute of Gott- 
waldow, Czechoslovakia. The addi- 
tives are believed to increase cata- 
lyst life by stabilizing its activity. 


Plants 


Cities Service Co. plans a 50-mil- 
lion-lb./yr. naphthalene plant at 
its East Chicago, Ind., refinery. 
Scheduled for completion in mid- 
1962, unit will convert middle dis- 
tillate feedstocks into high-purity 
naphthalene. Bulk of the output, 
says the firm laconically, “is ex- 
pected to be contracted for by a 
large chemical manufacturer.” 


Monsanto Chemical Co. will con- 
struct a 200-ton/day ammonia 
plant near Muscatine, Iowa, on 
Mississippi River frontage adja- 
cent to the firm’s 15,000-ton an- 
hydrous ammonia terminal now 
abuilding. Due on stream in the 
fall of 1962, production unit will 
be Monsanto’s third. Unlike the 
historic Luling, La., ammonia unit, 
this one will not be computer-run. 


American Potash & Chemical 
Corp. has awarded a contract to 
C. F. Braun & Co. for the engi- 
neering design of its titanium di- 
oxide plant near Mojave, Calif. 
First announcement of the unit 
came last January (Chem. Enqg., 
Jan. 23, p. 170), at which time a 
25,000-ton/yr. capacity figure was 
projected for the $15-million fa- 
cility, then slated for startup in 
the second half of 1962. Laporte 


Turn to p. 230 for more 
CPI News Briefs 
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Operation: 
Dust Control 


CONE OF A SERIES) 


PROTECTOR OF YOUR PROFITS! 


Dust is a destroyer. It corrodes. It abrades. It ups 
down-time. That's why you need protection from this 
menace. Pangborn Dust Control Equipment provides 
you with this protection. 

Eliminating costly dust damage is just one of the 
many money-saving functions of Pangborn Dust 
Control Equipment. It also improves plant house- 
keeping. It protects men as well as equipment. It 
salvages usable dust. And it can improve your rela- 
tions with your community. 

Pangborn has the right dust collector to fit every 
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requirement. Cloth Bag, Tube, Screen, Self-Cleaning 
and Unit Type Dry Collectors, also Wet Collectors in 
all sizes. For more facts, write: 


Pangborn Corporation, 2600 Pangborn Blivd., Hagerstown, Md.; 

Pangborn Canada,Ltd., 47 Shaft Rd., Toronto (Rexdale), Canada 
Manufacturers of Dust Control, Blast Cleaning, Vibratory 

Finishing Equipment; Rotoblast® Steel Shot and Grit®. 


DOr: 


OF HAGERSTOWN 












109 















New Chemicals 





graphite throat inserts. 


Angeles. 





New fabric doesn’t melt, but it sublimes at 6,600 F. 





Consisting virtually of pure carbon, this satin-like fabric, called 
Hitco-C, is comparable to graphite in its ablation properties, but has a 
lower thermal conductivity. As reinforcement in a molding compound 
for rocket engine parts that are subjected to the high temperature and 
speed of exhaust gases, Hitco-C can substitute for refractory metals or 


Whether in cloth or fiber form, this light material (specific gravity of 
1.35) will team up with phenolics and other high-temperature resins in 
rocket nose cones, blast tubes and exit cones. It is compatible with most 
organic resins and with all reinforced plastic fabrication techniques such 
as high-pressure molding and tape winding. Other applications are in 
insulation, gasketing and packing, dry nonlubricated bearings, and filters 
for corrosive liquids and vapors.—H. I. Thompson Fiber Glass Co., Los 
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Epoxy adhesive 


Compound has very high resist- 
ance to heat distortion. 

Unfilled except for thixotropic 
agents, a new, two-component 
epoxy adhesive both mixes and 
spreads readily, yet it adheres up 
to a 10-mil-thick film without sag- 
ging when applied to vertical 
surfaces. 

Known as Sonite EA-40, this 
amber jellylike material hardens 
at room temperature, following a 
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one-to-one mix by volume. At this 
mixing ratio, shear and flexural 
adhesion will be 2,400 psi. and 140 
lb., respectively. When Sonite is 
mixed two parts A to one B, the 
shear and flexural adhesion will 
decrease slightly, but the heat dis- 
tortion temperature will go from 
163 F. to 217 F.—yreported as one 
of the highest for epoxy cements. 

The compound adheres well to 
metals, concrete, wood, thermoset- 
ting resins. As a bonding agent for 
wood, it proves far stronger than 
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the wood itself. This does not 
mean it is a proper caulking com- 
pound for repairs to seams be- 
cause it is not flexible enough to 
follow the expansion and contrac- 
tion that wood undergoes when 
exposed to moisture.—Smooth-On 
Mfg. Co., Jersey City, N.J. 110B 





Pseudocumene 


New polymethylbenzene now in 
commercial production. 

Now produced in commercial 
quantities for the first time, 
pseudocumene (1,2,4-trimethylben- 
zene) can be supplied at a spot 
price of 11¢/lb., f.o.b., from En- 
jay’s plant in Baytown, Tex. 

A water-white liquid, this com- 
mercial grade of pseudocumene 
has a minimum of 98% total aro- 
matic content and a 95% minimum 
purity. It has a flash point of 123 
F., and boils between 335 and 
340 F. 

The new spot price combined 
with ready availability will make 
this compound an attractive raw 
material for the synthesis of tri- 
mellitic anhydride, methyl dicar- 
boxylic acids and dimethylcar- 
boxylic acids—all of which have 
potential in the surface coating 
field—and also for conversion to 
intermediate suitable for dyes, 
pharmaceuticals, insecticides and 
fungicides. 

Pseudocumene is the first of 
several higher polymethylbenzenes 
to reach commercial stage. Others 
now in the active market develop- 
ment stage include mesitylene 
(1,3,5-trimethylbenzene), durene 
(1,2,4,5-tetramethylbenzene) and 
meta-xylene.—Enjay Chemical Co., 
New York. 110C 





Teflon 


Fluorocarbon resin is now a filter 
material. 


For the first time, Teflon is 
available in a felt form that will 
be very useful as filtration me- 
dium. 

The new felts are particularly 
suited for applications in which 
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| HARD RUBBER ACID PUMPS 
hen 
ve THE PUMPS TO SEEK WHEN OTHERS LEAK... 
one Only a simple design can survive with reliability in acids, bleaches, brines and other 
corrosives. When Ace pumps endure for years in 12% hydrofluoric acid, switched on 
and off every 30 seconds, 24 hours a day, that’s proof! When other Ace pumps, 
in handling 214 million gallons of brine, outlive 15,000 on-off cycles, that’s more proof! 
Working surfaces in Ace pumps are hard rubber...more resistant to more 
ial chemicals, stronger, tougher and more adaptable, simpler in design. 
ne, In Ace centrifugal pumps, for instance, impellers are hard rubber molded right 
“ on the shaft. No vulnerable threads or keys. Bladed backs of impellers keep seals 
a clean, and the by-pass which lubricates the packing is integral with the stuffing box. 
Rubber-covered shaft with ring seal, or Hastelloy with conventiona! packing. 
m- _---""\ Here are brief details of four Ace best sellers. What you’d really like to see 
“ ws \ is the price... considerably less than most alloy metal pumps. 
“i \ | Write today. Ask for Pump Manual CE-55. 
23 
nd CHEMICAL EQUIPMENT DEPARTMENT 





‘| American Hard Rubber Company 


ACE ROAD, BUTLER, NEW JERSEY « Tel.: TE 8-1000 
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Ace Jabsco Neoprene 
Impeller Pump: 
Handles amazing 


- . .., WE Centrifugal Pump: Ace Rotary Gear Pump: 
: } He Capacity 350 gpm. —_ Low-cost 11 gpm. acid 

= volume. 15 gpm. at 

22 ft. head to 5 gpm 


Cast iron casing lined transfer pump. Wear- 

with hard rubber. - resistant hard rubber Pa ’ ‘ 

Tough, hard rubber , gears and casing é at 72 ft. Hard rubber 
casing neoprene 


3, impeller. Kel-F bearings. 
impeller. Self priming 

















WA Centrifugal Pump: 
if Capacity to 85 gpm. 

; Solid hard rubber 
volute case, stuffing 








box and impeller. 





Finest non-metallic 





acid pump ever 








NEW CHEMICALS .. . 


extreme conditions would damage 
other filtration materials. They 
are not attacked by acids, alkalis 
or solvents, and have exceptional 
resistance to temperatures rang- 
ing from —100 to 400 F.—some- 
times, are useful up to 600 F. Effi- 
ciency of filtration is reported to 
be very high because the felts can 
remove fine particles both at high 
flow rates and at low pressure 
drops. 

According to the manufacturer, 
this filtering medium has an un- 
usual hydrophobic quality that 
permits separation of water from 
many organic liquids. Like most 
Teflon products, the felts also have 
a low friction coefficient and can 
be used in contact with moving 
parts.—American Felt Co., Glen- 
ville, Conn. 110D 





Polyepoxides 


New resins have up to 5.5 oxi- 
rane groups, will esterify quickly. 


A new series of polyepoxide 
resins, designated KER Resins, is 
now in commercial production. 
Unlike the conventional diepoxies 
derived from bisphenol-A, the new 
resins come from the reaction of 
an o-cresol-formaldehyde novolak 
with epichlorohydrin. 

3ecause of their molecular 
s‘ructure that permits a high de- 
gree of crosslinking, these poly- 
epoxides improve the thermal 
properties and solvent resistance 
of cured products. A major use 
will be in esterification with fatty 
acids, to make corrosion-resistant 
coatings. And the several epoxy 
groups present in the molecule will 
give formulators a greater oppor- 
tunity for modifying resin prop- 
erties. 

Esterification reactions can take 
place without a catalyst and at a 
temperature of 180 C., which is 
considerably below the 260 C. re- 
quired for esterification of con- 
ventional diepoxides. Also, the re- 
action will proceed much faster. 

KER resins are produced at 
Koppers’ plant in Wyandotte, 
Mich., and are priced at 73¢/lb. 
f.o.b. — Koppers Co., Inc., Pitts- 
burgh. 112A 
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Halting the fire before it starts 





Here is the latest intumescent coating to enter the market since early 
this summer (Chem. Eng., June 26, p. 78). When exposed to a flame, 
the paint begins to swell and bubble, insulating the combustible substrate 
and preventing it from catching fire. The blistered coating can be readily 
scraped off and repainted. 

Called Resyn 1066, this product consists of undisclosed divalent and 
trivalent salts in a polyvinyl acetate emulsion of 65-75% solid content. 
Applied with brush, roller or spray, a 7-mil-thick coating will provide 
fire protection and withstand normal scrubbing. 

Resyn 1066’s water base permits application over damp surfaces, and 
dries fast enough to allow two coatings per working day. Available in 
several colors, it sells from 243 to 27¢/gal_—National Starch and Chemical 
Corp., New York. 112B 
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POWELL PERFORMANCE PAYS OFF 


Powell valve performance really pays off for the 
chemic — industry. Take ‘‘reliability’” for instance. 


Powell reliability starts with good design features specif- 
ically tailored for chemical installations. For example, 
there is a deep stuffing box for an extra amount 
of special packing. And valve bodies are designed 
with full flow areas for maximum flow conditions and 
minimized pressure drop. Also, wedge discs are preci- 
sion machined and fully guided to eliminate drag and 
wear of the seating surface as well as undue vibration. 





You get thorough valve engineering like this—plus, 
industry’s widest selection of valve materials, both 
ferrous and non-ferrous, so that Powell valves can 
withstand virtually any problem of corrosion, erosion, 
temperature or pressure. Whatever your valve require- 
ments—look to Powell. 

All this adds up to reliability that gives a performance 
pay off to you. Get the full story from your nearby 
Powell Valve distributor, or write The Wm. Powell 
Company, Cincinnati 22, Ohio. 


POWELE CORROSION-RESISTAN] VALWES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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NEW CHEMICALS .. . 


Latex 


Compound increases stiffness of 
rubber latexes. 


Described as a terpolymer of 
styrene, butadiene and an undis- 
closed third monomer, Marmix 
16123 latex has the ability to mod- 
ify the physical characteristics of 
such film-forming latexes as natural 
and nitrile rubber, SBR and neo- 
prene. 

At a level of 5-20 parts, Marmix 
increases the stiffness or modulus 
of both cured and uncured rubber 
latexes. But unlike mineral fillers, 
such as clay or whiting, this is 
accomplished with an improve- 
ment in tensile strength and with- 
out lessening the tear strength, 
water resistance and stability of 
the dried latex blend. At modifi- 
cations of 15% or greater, the new 
latex imparts thermoplasticity to 
rubber compounds. This charac- 
teristic can be valuable for prod- 
ucts that must be embossed or 
postformed. 

Marmix is also a reinforcing 
agent in dipped or foamed latex 
goods, textile and specialty coat- 
ings, and rug backings. Price: 
2734¢/1b.—Marbon Chemical, Wash- 
ington, W. Va. 114A 








Silica foam 


Material is capable of continuous 
service at 2,000 F. 


Although placed directly over a 
flame, this thin sheet prevents the 
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ice cube on top from melting. Called 
Eccofoam SI, the new product con- 
sists of more than 95% silica and is 
of extremely fine-grained structure 
with cells smaller than 100 microns 
in diameter. It can be glazed to 
a water-impervious, hermetically 
sealed foam. 

Rugged and easily machined, Ec- 
cofoam is very light (density 0.7 
gm./cc.), can be bonded to itself 
and to many other materials. It has 
a low thermal conductivity of 1.3 
Btu./hr.(sq. ft.) (F./in.) and a 
breaking strength of 800 psi. 

Because of its properties, the 
new foam will be used as a radio- 
frequency insulator in microwave 
transmission lines, and as the di- 
electric of a vacuum metallized 
capacitor. — Emerson & Cuming 
Inc., Canton, Mass. 114B 





Adipate esters 


New PVC plasticizers are also com- 
patible with synthetic rubbers. 


Two new adipate plasticizers, 
Monoplex DIOA (diisooctyl adi- 
pate) and Monoplex DDA (diiso- 
decyl adipate), are well suited for 
the formulation of polyviny] chlor- 
ide plastisols since they produce 
dispersions that are low in vis- 
cosity and hence easily handled by 
standard production techniques. 

As a primary plasticizer for 
various viny] chloride resins, diiso- 
octyl adipate has good processing 
characteristics for calendering, 
extruding, and dispersion com- 
pounding. It is a chemically stable 
ester that gives compounds satis- 
factory stability to heat and ultra- 
violet light. 

Soluble in common ketones and 
lower alcohols, diisooctyl adipate 
builds up the low-temperature 
properties in such products as 
garden hose, table cloths, rain- 
wear. 

It is compatible with poly- 
styrene, polypropylene, polyvinyl 
butyral, polyvinyl acetate, cellu- 
losic esters and various synthetic 
rubbers. 

Similar to the octyl adipate in 
the ability to improve calendering 
and extrusion, diisodecyl adipate 
has lower volatility and improved 








resistance to extraction by aque- 
ous media.—Rohm & Haas Co., 
Philadelphia. 114€ 





Briefs 


Vanadium trichloride and tetra- 
chloride are now produced in 
pilot-plant quantities. The tri- 
chloride is available as a free-flow- 
ing, deep purple crystalline 
powder of 98% purity. The tetra- 
chloride is a dark, red-brown 
liquid of 95% purity. Suggested 
uses include stereospecific poly- 
merization catalysts, organometal- 
lic intermediates, and _ starting 
material for high-purity metal. 
Vanadium tetrachloride can also 
be used as a chlorinating agent.— 
Anderson Chem. Div., Stauffer 
Chemical Co., New York. 114D 


Viscosity stabilizer Corragel coun- 
teracts the viscosity breakdown 
that starch undergoes when ex- 
posed to the action of shearing 
forces. Corragel is described as a 
crystalline inorganic material (ac- 
tivated by thermal treatment to 
thicken or gel when under shear), 
compatible with all starch adhe- 
sive systems. It is reported to add 
body, making a tighter bond.— 
Minerals & Chemicals Philipp 
Corp., Menlo Park, N.J. 114E 


Polyethylene resins Hi-fax 2000, 
2100 and 2200 have been prepared 
with new Ziegler catalyst recipes 
that make possible higher dens- 
ities (0.962) and higher stiffness 
than for similar products. In film 
and paper-coating applications, 
they bring maximum rigidity and 
flexural stiffness. In _ injection 
molding, the resins are said to 
open up a whole new field for poly- 
ethylene molded objects, which 
are adequately stiff in thin sec- 
tions without becoming brittle or 
subject to flex-cracking.—Hercules 
Powder Co., Wilmington, Del. 114F 





For more information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 269). 
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Houdry Process Corporation, Philadelphia, Pa., 


ns uses Mutual® Chromium Chemicals as basic in- 
bg gredients in their chrome-alumina catalysts. 
w- They have found that Mutual quality meets 
ne their stringent specifications. This consistent 
ra purity is important to catalytic life and perform- 
a ance in the unique one-step dehydrogenation 
“ process developed and licensed by Houdry for 
a). producing butadiene from normal butane. 

a4 This is just one of the many ways versatile 


Solvay® Mutual Chromium Chemicals serve ap- 
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SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


Branch Sales Offices: Boston ¢ Charlotte « Chicago * Cincinnati ¢ Cleveland 
ng Detroit * Houston « New Orleans ¢ New York ¢ Philadelphia 
Pittsburgh * St. Louis ¢ San Francisco « Syracuse 


« | Houdry blueprint for dehydrogenation 


utilizes Mutual Chromium Chemicals 


plications ranging from metal treatment to fire- 
works. To fill your needs for any of the Mutual 
Chromium Chemicals, look to Solvay. With over 
100 years’ experience in their development and 
production, Solvay is the world’s largest chro- 
mium chemical producer. 


For a full description of the Mutual line of 
chromium chemicals, uses, properties, and com- 
prehensive technical data ... write for your free 
copy of Solvay’s new 80-page Technical Bulle- 
tin No. 52, “Chromium Chemicals.” 
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New Equipment 
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Switching station simplifies solids storage 





The operator is not checking the pipes of a giant organ, but hooking up 
a flexible hose to direct the flow of polyethylene resin into one of a battery 
of storage bins at Dow Chemical Co.’s Dobeckmun Div., Fresno, Calif. 
The pneumatic conveying system can unload the pellets from incoming 
railroad hopper cars or reclaim polyethylene from storage. The extremely 
flexible system not only has reduced handling costs and decreased spillage, 
but has reduced dust in the plant and all but eliminated the possibility of 
material contamination from handling.—Dracco Div., Fuller Co., Cleve- 


116A 








Portable oxygen analyzer 


Trace quantities are detected 
in a variety of common gases. 


A portable oxygen analyzer with 
three basic ranges—0-20, 0-100 
and 0-1,000 ppm. by volume—can 
detect oxygen present in argon, 
nitrogen, helium, methane, ethy- 
lene, hydrogen, carbon dioxide and 
many other gases. 

Battery operated, the unit in- 
stantaneously responds to a sud- 
den change in oxygen concentra- 
tion in the sampled gas. Oxygen 
is reduced in an electrolytic cell, 
with the electrolysis current cali- 
brated to oxygen content. 

Accuracy is said to be 5% of 
the indicated oxygen content or 
0.1 ppm., whichever is higher. The 
30-lb. unit has terminals available 
for adding a recorder if a perma- 
nent record is needed. Sample 
pressure must be regulated be- 
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tween 15 and 30 psi.; a brass regu- 
lator is provided, although a stain- 
less steel one can be supplied. The 
rest of the unit is stainless steel. 
—Lockwood & McLorie,_ Inc., 
Horsham, Pa. 116B 








Process monitor 


Up to 10 points are checked to 
find deviation from set point 


From 1 to 10 process points gen- 
erating d.c. milliv. outputs can be 
monitored by this instrument and 





checked against a pre-established 
set point. High or low deviation 
will cause the device to give a 
visual indication of the trouble 
and shut down the process. 
Each point is scanned in se- 
quence in from 1 to 10 sec., de- 
pending on individual require- 
ments. Manipulation of the set- 
point dial will indicate the exact 
condition of any point if the mag- 
nitude of its deviation is desired. 
The instrument is continuously 
standardized by a constant-volt- 
age power supply. Calibration ac- 
curacy is 0.25% of full-scale span. 
—Thermo Electric Co., Inc., Sad- 
dle Brook, N. J. 116C 








Monoxide analyzer 


Determine carbon monoxide con- 
centration continuously. 


As a continuous analyzer, this 
unit can report carbon monoxide 
content of gases used in_heat- 
treating operations, monitor CO in 
air-pollution studies, and check on 
leakage in chemical plants. For 
intermittent service, it measures 
the production of CO from chem- 
ical reactions, and determines the 
CO content of gas mixtures within 
closed tanks. 

In operation, the difference in 
infrared radiation between a sam- 
ple tube and a reference tube that 
are placed between a filament and 
an infrared detector is measured 
and compared. The difference is 
displayed on a scale reading di- 
rectly in percent CO. 

The unit is available with an 
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Stop the toxics with a Pyron System! 
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DIRECT ATMOSPHERIC DISCHARGE 
THERMAL DECOMPOSITION 
COMPLETE OPERATIONAL SAFETY 





Regardless of where your plant is located — even in 
a populated area— you can now process your toxic wastes and discharge the detoxified gases 
a directly to atmosphere. Avien’s Pyron System will thermally decompose more than 40 dangerous 
vapors and liquids common to industrial processing. There is no further need for scrubbing oper- 


ations with the resultant disposal problem. 


: Originally designed by Avien for Titan II missile application, the Pyron System is capable of proc- 
n essing various liquid and vapor compounds in the carbon-hydrogen-oxygen-nitrogen class. Hydro- 
; carbon fuels, such as propane, are utilized as the primary heat source, and all system 

5 components are commercially available items. The decomposition process is achieved 

- by pyrolysis, combustion, or a combination of both. Pyron units are available with auto- 

, matic or manual control features. 


Pyron units are designed for your special application. Your requirements determine 
overall size and capacity of the unit, giving you a tailored compactness never before 





Laboratory model 
also available 


available. The Pyron unit is a safe, economical means for disposing of toxic wastes. 


Write today for free brochure describing applications, operation, design and costs, Avien, /nc., 
725 Gazza Bivd., Farmingdale, Long Island, N.Y. 


58-15 Northern Boulevard, Woodside, New York 
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NEW EQUIPMENT .. . 


integral sampling pump, flow- 
meter and pressure regulator. It 
can be used for sampling from 
compressed gas lines or from the 
open air. A jack is provided for 
connection to a standard strip- 
chart recorder for continuous per- 
manent records. 

Standard range is 0-0.5% and 
0.03-0.25%. — Gelman Instrument 
Co., Chelsea, Mich. 116D 








Hopper car vibrator 


Portable gasoline-operated unit 
clamps on, empties car quickly. 


Hard-to-remove solids yield to 
this vibrator that develops suffi- 
cient force to unload an entire car 
from one location without manual 
assistance. Producing an unbal- 
anced force of 6,600 lbs., the 77- 
lb. unit clamps to any rigid angle. 

Because it requires no external 
power source, the gasoline-driven 
device is suitable for unloading 
cars at remote sites. One man can 
perform all unloading operations 
without getting into or under the 
car.—Martin Engineering Co., 
Neponset, III. 118A 





Plastic pipe 


Designed for corrosive applica- 
tions at severe conditions. 


High pressures and tempera- 
tures are successfully combated 
by a new plastic pipe whose joint 
strength is greater than that of 
the pipe itself. Internal liner, co- 
cured with a reinforced core, is 
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offered in different materials for 
petroleum or chemical service. 

The core is made of filament- 
wound glass fibers bonded with 
butadiene-styrene resin. Cover and 
liner of the pipe for petroleum 
service are made of a blend of 
nitrile rubber and PVC, making 
pipe wrap or painting unnecessary 
for outdoor or underground ap- 
plications. 

Present product has a maximum 
operating pressure of 500 psi. at 
80 F.; pipe for 1,500-psi. working 
pressure will be available in the 
near future. Maximum operating 
temperature is 250 F. 

Pipe is now available in 20-ft. 
lengths, 2-in. diameter. By the 
middle of next year, 3- and 4-in. 
sizes will be in  production.— 


Spiral-Glas Pipe Co., Old Bridge, 


N. J. 118B 








Metering pump 


Precalibrated knob sets liquid flow 
with accuracy of +2% of range. 


This metering pump that de- 
livers minute quantities of a va- 
riety of liquids is suitable for 
application in pilot-plant opera- 
tions, organic synthesis research, 


reaction-rate and drug infusion 
studies. 
Repeatability is better than 


+0.5% of rated capacity, and ac- 
curacy is +2% of full range. Flow 
rate is set with a precalibrated 
knob that reads to thousandths of 
milliliters per minute. 

Internals are made of highly 
inert materials to permit handling 
of most corrosive fluids. Steriliza- 





tion is possible. Mechanically ac. 
tuated valves develop leak-free 
performance without high back. 
pressures. Models have capacities 
of 0-2, 0-5, 0-10 or 0-20 milliliters/ 
min. — Beckman Scientific and 
Process Instruments Div., Fuller. 
ton, Calif. 118C 





Gas analyzer 


Unit is designed to measure gas 
components in hot atmospheres. 


A new analyzer provides direct- 
trend recording of up to eight com- 
ponents in gas mixtures present in 
furnace atmospheres. Operating 
on the principle of gas chroma- 
tography, the unit gives quantita- 
tive analysis for hydrogen, oxygen, 
nitrogen, carbon monoxide, carbon 
dioxide, methane and water vapor. 

Turning out an analysis every 
five minutes, the instrument is 
automatically standardized for 
each cycle. Built for application 
in industrial plants, it contains no 
delicate optics or glassware.—Re- 
search and Control Instruments, 
Inc., Woburn, Mass. 118D 








Nitrogen generator 


Device provides pure product for 
purging, blanketing, packaging. 
Nitrogen gas can be produced 
when and where it is needed with 
a packaged generator that gives 
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EXAMPLE: 


Cleaver-Brooks exclusive fuve/ o// contro//er 


The Cleaver-Brooks fuel oil controller is unique in the 
industry. It combines in one steel casting all the 
piping, gauges, regulators, and valves needed in the 
integral fuel oil control system. Leakage is virtually 
eliminated because this single assembly eliminates as 
many as 40 fittings and pipe elbows. There’s a clean, 
uncluttered, efficient look to the head of every Cleaver- 
Boks boiler. : 

Look to Cleaver-Brooks for many examples of engi- 
neering excellence in action. The single tip burner 
nozzle, so easy to remove and clean . . . the rotary air 
damper that gives precise control of air . . . the air 
nozzle purge . . . all are found exclusively on Cleaver- 
Brooks boilers, all contribute to greater efficiency in the 


burning of fuel. Good reasons why you should insist 
on Cleaver-Brooks. 

Your Cleaver-Brooks agent has years of experience 
in boiler application. Contact him for more information 
on the features that exemplify the engineering excel- 
lence of Cleaver-Brooks. 

Write for free booklet, ““How to Select a Boiler.” 


Cleaver #';) Brooks ° 


ORIGINATOR AND LARGEST PRODUCER 
OF PACKAGED BOILERS 
Dept. £, 345 E. Keefe Ave., Milwaukee 12, Wis. 


PERFORMANCE PROVES THE ENGINEERING EXCELLENCE OF CLEAVER-BROOKS BOILERS 
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NEW EQUIPMENT .. . 


a product essentially free of all 
impurities except oxygen, which is 
limited to 90 ppm. or less. The gas 
is delivered at 135 psi., for blan- 
keting chemical and metallurgical 
processes, pressurizing shipping 
containers, and purging process 
lines or vessels. 

In operation, a sulfur-free hy- 
drocarbon fuel gas is burned with 
air over a catalyst. The products 
are further oxidized to remove 
traces of carbon monoxide and hy- 
drogen. A chemical absorbent re- 
moves most of the carbon dioxide, 
then a molecular-sieve regenera- 
tive dryer removes essentially all 
water vapor and residual carbon 
dioxide. 

An oxygen analyzer continu- 
ously analyzes and controls the 
product gas. — General Electric 
Co., Schenectady, N. Y. 118E 





Moisture analyzer 


Device uses an electrolytic cell to 
measure moisture in solid samples. 

With an accuracy claimed to be 
better than 2%, a new moisture 
analyzer that is specific to water 
can turn out an analysis in about 
ten minutes. 

In operation, a weighed sample 
is placed in a small oven, where 
water is driven off by heating. 
Water vapor is picked up by a car- 
rier gas and transferred to the 
sensing element. 

Mass flow rate of the entrained 
water, represented linearly by an 
electrolytic cell current, is inte- 
grated by an _ electromechanical 
motor that provides a direct read- 
out in micrograms of water. The 
instrument is accurate to +5 mi- 
crograms, down to 10 micrograms. 
Range is 0.1 microgram to 1.0 
milligram per complete cycle of 
the integrator. — Consolidated 
Electrodynamics Corp., Pasadena, 
Calif. 120A 





For more information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 269). 
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Sealless Pump 


Self-priming duplex, with 40-gpm. 
capacity, handles viscous fluids. 
Good for sanitary or other non- 
contaminating service, this seal- 
less pump has no rotating parts 
in contact with the fluid. Capac- 
ity has been increased from a 
maximum of 20 gpm., in a former 
single-stage design, to 40 gpm. 
Pumping is accomplished by a 
rotor on an eccentric that turns 
inside a replaceable flexible liner. 
A progressive squeegee action is 
created on fluid trapped between 
the liner and the stainless steel 
body block. Self-priming, the 
pump operates wet or dry and can 
handle slurries or viscous ma- 
terials—Vanton Pump & Equip- 
ment Corp., Hillside, N. J. 120B 








Ratio computer 


Unit provides direct measurement 
of flow ratios; monitors rates. 
Flow ratios are measured di- 
rectly by a new pneumatic com- 
puter that replaces a conventional 
ratio device and two square-root- 
extracting devices in pneumatic 
control systems. Available in rat- 
ings of 3 to 5 psi., the device can 





be applied to new or existing sys- 
tems. 

As an added feature, it will 
sound an alarm or limit the flow 
of one liquid when ratios exceed a 
critical point. Output can be re- 
corded for historical purposes or 
for reference in developing related 
liquid ratios for other processes. 

The unit’s output can also be 
used as a measured variable input 
to a controller. The set point, or 
controlled-flow ratio. may be ad- 
justed from: a manual control sta- 
tion, measurement of the total 
flow, or an analysis of the char- 
acteristics of the final stream. Ac- 
curacy is 1%.—Republic Flow 
Meters Co., subsidiary of Rockwell 
Mfg. Co., Pittsburgh. 120C 








Gas Generator 


Hydrogen sulfide unit yields gas 
from liquid sulfur and hydrogen. 


For hydrogen sulfide needs that 
can’t be met practically with 
cylinders, this generating plant 
can provide up to 5. tons/day. 
Based on a new process developed 
by the manufacturer, the plant 
utilizes the reaction of hydrogen 
with liquid sulfur at elevated tem- 
perature and pressure. Operating 
requirements include hydrogen, 
liquid sulfur, electric power, steam 
and cooling water. Skid-mounted, 
the unit is shipped partially as- 
sembled, with a minimum of work 

New Equipment 
continues on page 248 
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How piston rings of TEFLON eliminated 
fire hazard and saved $4,500 per year 


Oil contamination in an instrument air system caused seri- 
ous problems in a large manufacturing plant. Oil plugging 
the lines not only led to heavy maintenance costs, but also 
created a dangerous fire hazard. Converting the eight in- 
strument air compressors to piston rings of TEFLON solved 
the problems and saved the plant money. 


The greatly reduced lubrication required with rings of 


TEFLON (no oil at all was added to the cylinder) eliminated 
the oil contamination and system plugging. In addition to 
cutting maintenance costs substantially, the rings of TEFLON 
lasted longer than previously used carbon rings, saving 
$3,000 per year in ring cost, and virtually eliminated cyl- 
inder wear, saving another $1,500 in cylinder refinishing. 


QUPIND TEFLON 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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Piston rings of TEFLON are your most logical and eco- 
nomical choice whenever reduced lubrication would be 
desirable ... whenever problems of product contamination 
arise... whenever ring brittleness causes handling, instal- 
lation, or operating difficulties. If you are buying a new 
compressor, specify rings and packings of TEFLON TFE 
resin. To convert your present equipment, check with your 
compressor manufacturer or qualified ring supplier for 
engineering and design assistance. For more information 
write to: E. I. du Pont de Nemours & Co. (Inc.), Dept. 
CE-10, Room 2526, Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Limited, Box 660, Mont- 
real, Quebec. 


TEFLON is Du Pont's registered trademark for its family 
of fluorocarbon resins, including TFE (tetrafluoroeth) lene) 
resins and FEP( fluorinated ethylene propylene) resins 
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Adding or removing heat in a process mixing opera- 
tion is tricky. Improper baffling in any mix may 
permit swirling and drastically reduce the efficiency 
of coil type heat transfer surfaces. 


With viscous liquids, particular care is needed. Be- 
cause stagnant zones must be avoided, baffling may 
have to be reduced or eliminated . . . and impeller 
size and speed must be chosen carefully to minimize 
swirling. 

Want help with a critical process? Try Philadelphia. 
Philadelphia’s engineering staff has dealt with hun- 
dreds of unique applications—can find new answers 
fast through skilled pilot process research. 

Good General Rule: In promoting heat transfer, de- 


termine the flow pattern that will give the best trans- 
fer conditions—then get the mixer that provides it. 


Best General Rule: Ask Philadelphia about mixers 
and mixing. Philadelphia Mixers do what they’re sold 
to do. Philadelphia Mixers mix. 


PHILADELPHIA 





' 

| Here’s the Secret 

' of trouble-free 

| mixing: gears 

| precision-ground to 

: master gear 
perfection. Tougher, 

| quieter, more 

' powerful—the best 

! mixer drives made 

' are made by 

1 Philadelphia. 

' 


Get Facts—and plenty of them—on mixer design, 
construction, and specification. Sections of Fluid 
Mixing Practice and Process Mixing Technology 
detail steps you can take to improve process effi- 
ciency. Read how to be sure of correct mixer design 
every time. Request 64-page Catalog A-19 on your 
letterhead today. 





MIXER 





DIVISION OF PHILADELPHIA GEAR CORPORATION 


King of Prussia (Suburban Philadelphia), Pennsylvania 


ASK ANY EncineeR / GEARS ARE THE HEART OF A MIXER 





MEMBER 
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DAY-TO-DAY VERSATILITY... 
LONG-RANGE FLEXIBILITY! 


Improve, You buy a Sperry Filter Press for a specific 


application. Then you find yourself improving 
your product — making process changes — add- 


Expand ing new products —saving vital production 


dollars and increasing income. 
a Sperry stimulates progress of this sort because 
an its plate and frame construction does not limit 
~ e your production capabilities. A Sperry press 
can be used for a multitude of applications — 
Diversify go from one chamber to full capacity; handle 


most filterable mixtures using most media, even 


lone; and 

YOUR FILTRATION OPERATIONS WITH A tes) chanse. prod 
ucts as required by your production schedule. 

SPERRY Consider this flexibility of operation the next 

time you’re looking for a new filter. And 


remember, a Sperry Filter Press still costs less 
i to own and operate. Write today for details 
and a free copy of the new Sperry catalog. 
















D.R. SPERRY & CoO. 


Filtration Engineers 


BATAVIA -+ ILLINOIS 
( Send Free Sperry Catalog 


Sales Representatives (J Have Your Representative Contact Us 
George S. Tarbox—808 Nepperhan Ave., Yonkers, N.Y. 
Texas Chemical Eng. Co.— 4101 San Jacinto, Houston, Texas Name 
B. M. Pilhashy—833 Merchants Ex. Bldg., San Francisco, Cal. 
Alldredge & McCabe—847 E. 17th Ave., Denver, Colorado 
The Gilbert Tramer Co.—1217 Main Ave., Cleveland, Ohio Addre 
Galloway - Ratcliffe, Inc, — 4056 Lindell Bivd., St. Louis 8, Mo. 


D. R. SPERRY & CO. 
Batavia, Iilinois, Dept. CE-10 


| 











Company. 





City State 





CE-61-8 
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Toms River Chemical Corporation, Toms River, N.J. 


SARAN LINED PIPE -—no failure after 10 years 


carrying hot acid loads 


Thousands of feet of pipe carry a constant flow of corrosive 
acids, wet chlorine, sodium hydroxide . . . at temperatures 
ranging as high as 185° F. . . . where downtime can’t be 
tolerated. Here in the dyestuffs plant of Toms River 
Chemical Corporation, Toms River, N.J., Saran Lined Pipe 
delivers its reactive loads year-in, year-out, and needs no 
time out for repairs. 

“Even after 10 years, Saran Lined Pipe needs no replace- 
ment or repair,” say company officials. ‘“The only mainte- 
nance has been cleaning and exterior painting, with occa- 
sional servicing of the saran lined valves. For our plant 
conditions, this is the best, most economical carrier for most 
of the acids and chemicals we use—HCl, H,SO,, SO,, 


THE DOW CHEMICAL COMPANY 
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Cl., NaOH, and others. 

“Unlike other kinds of piping, we can easily cut and 
assemble Saran Lined Pipe in the field. When errors in 
measurement occur, they cost far less to correct with 
Saran Lined Pipe than with other kinds.” 

For carrying even the most corrosive of chemicals, con- 
sider Saran Lined Pipe. Saran Lined Pipe, fittings, valves 
and pumps are available for systems operating from vacuum 
to 300 psi, from below zero to 200° F. They can be easily 
cut, modified and fitted in the field without special equip- 
ment. For more information, write Saran Lined Pipe Com- 
pany, 2415 Burdette Avenue, Ferndale, Michigan, Dept. 
1564AK10-16. 


Midland, Michigan 
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acid-proof 


Mm 


Duro tile are dense and non-absorbent through- 
out their entire thickness and are not dependent 
upon a skin glaze for resistance to penetration by 
corrosive liquids. The smooth, non-glassy surface 
of Duro is good for traction and the avoidance of 
slippage. Surfaces can be textured if desired. 


Duro is vitreous to the most desirable degree 
for high strength to withstand impact and abra- 
sion and for maximum impermeability and re- 
sistance to chemical action. This combination of 
properties is attributable to its stabilized chemical 
composition of aluminum silicate which is exceed- 
ingly low in the more soluble basic fluxes, such as 
iron oxide and alkalies, the vacuum method of 
forming and the high temperature at which it is 
fired. Its mineral constituents are converted to the 
most stable forms of greatest insolubility in acids 
and various corrosive materials. 


The light buff color of Duro, with freedom from 
the glare caused by glazed surfaces, contributes 





HARBISON-WALKER 


URO 


TILE 


For the most durable 


chemical resistant floors 


to the clean, sanitary appearance of the floors. 
The excellent workmanship of Duro tile and the 
variety of cove base shapes makes readily feasible 
a neat close fitting construction that is easy to 
keep clean. 


Some typical applications for Duro in acid- 
proof floors are as follows: 


Acid Rooms Food Processing Plants 

Bakeries Galvanizing 

Bottling Plants Departments 

B : Meat Packing Plants 
reweries a 

Ctediont Plants Metal ne Plants 

Dairi Paper Mills 

Die Works Photoengraving Plants 

Electroplating Plants Rayon a 

Electrolytic Metal Steel Pickling Plants 
Refineries Textile Mills 





HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES 


Worlds Most Complete Refractories Service 


GENERAL OFFICES: PITTSBURGH. 22, PENNSYLVANIA 
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Peerless pumps give immediate protection against fire automatically, without human attention. 


PEERLESS FULLY APPROVED : u> 
FIRE PUMPS... EM — 
\ MADER WRITERS: Laganaronté: , 
‘a INC. AND ASSOCIATED FACTORY 


SO MUTUAL Fine misuRANCE 7 
“COMPANIES” 


HOW TO DEAL WITH A FIRE BEFORE IT STARTS! 


To insure adequate protection against the hazards of fire, a qualified 
independent fire protection system is a must. And to be doubly sure 
of the best system, the vital heart of the unit, the pump, should be 
the best money can buy. That’s where Peerless fully-approved fire 
pumps excell. 
Throughout a third of a century, Peerless fire pumps have at- 
tained an enviable and pre-eminent reputation in protecting all 
types of buildings, plants and warehouses. Put this know-how to 
work on your protection problem. See how Peerless’ combination of 
top quality fire pump equipment, exacting engineering application 
and nationwide service can serve you best. In many instances, the Available with steam turbine, engine or electric 
savings effected thru more favorable insurance premiums can pay motor drives, Peerless fire pumps are available 
for the installation. For fire pumps at their very best look to the for high pressure sprinkler systems, or foam 


leader, look to Peerless. Write for bulletin B-1500 today. smothering systems in every kind of commer- 
cial, or industrial installation. 


Putting Id to Work : Sacer : Peerless Pump, Hydrodynamics Division, Food Machinery and Chemical Corporation 
utting Ideas to Wor. : - 2005 Northwestern Ave., Indianapolis, Indiana 


Peerless ef 1 Gentlemen: Please send me immediately a copy of your Bulletin B-1500. 


Me| Pump 
HYDRODYNAMICS 


fOOO MACHINERY 


Ano CHEMICAL DIVISION & 
ADDRESS. 
Plants: ‘ain > 
Los Angeles 31, Calif. and Indianapolis 8, Ind. - ee STATE 


COMING TO THE CHEMICAL SHOW? VISIT US IN BOOTH 831 
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Low cost, excellent 
resistance to corrosion: 


FEDERATED CHEMICAL LEAD 
sheet, pipe, fittings, linings 










Federated lead products are self-healing; malleable, easy 
to form-and bend; salvable with high scrap value; and prob- 
ably the most efficient protection you can find for many 
corrosive chemical conditions. These products include 
chemical lead sheets to your requirements; pipe, bends, 
traps and standard fittings available from stock; special 
forms fabricated to order. Write for Bulletin No. 162, the 
Lead Handbook for the Chemical Process Industries, to 
Federated Metals Division, American Smelting and Refining 
Company, 120 Broadway, New York 5, RE 2-9500; or call 
your nearest Federated sales office. 





ANVAWODS ONINIS3SY ONY ONILISWS NVOINSWY 


oe METALS DIVISION | 


Where to call for information: 
ALTON, ILLINOIS CINCINNATI, OHIO LOS ANGELES 23, CALIF. | PORTLAND 9, OREGON WHITING;:IND: (CHICAGO) 
Alton: Howard 5-2511 Cherry 1-1678 Angelus 8-4291 Capitol 7-1404 Whiting: Whiting 826": 
St. Louis: Jackson 4-4040 CLEVELAND, OHIO MILWAUKEE 10, WIS. ROCHESTER 4, NEW YORK Chicago: Essex. 5-5000 
BALTIMORE, MARYLAND Prospect 1-2175 Hilltop 5-7430 Locust 5250 
Orleans 5-2400 DALLAS, TEXAS MINNEAPOLIS, MINN. ST. LOUIS, MISSOURI IN CANADA: Federated 
Adams 5-5034 Tuxedo 1-4109 Jackson 4-4040 Metals Canada, Ltd. 


BIRMINGHAM, ALA. 

















eset DETROIT 2, MICHIGAN = NEWARK, NEW JERSEY Toronto, Ont., 1110 
onncelegeags Trinity 1-5040 Newark: Mitchell 3-0500 cee ae UTAH Birohmmount 14., 
BOSTON 16, MASS. EL PASO, TEXAS New York: Digby 4-9460 Scarborough, Phone: 
Liberty 2-0797 (Asarco Mercantile Co.) PHILADELPHIA 3, PENNA. SAN FRANCISCO 24, CALIF. Plymouth -73246- 
CHICAGO, ILL. (WHITING) 3-1852 Locust 7-5129 seninnuhaprened Montreal, P.Q., 1400 
Chicago: Essex 5-5000 HOUSTON 29, TEXAS PITTSBURGH 24, PENNA. SEATTLE 4, WASHINGTON _Norinan St:, Lachine, 









Whiting: Whiting 826 Orchard 4-7611 Museum 2-2410 Main 3-7160 Phone: Melro 
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- AUTOMATIC 


AUTOMATIC TRANSPORTATION COMPANY 
Division of The Yale & Towne Manufacturing Company 
155 W. 87th Street, Dept. Tl, Chicago 20, IIlinois 


FIRST IN IMAGINATION J FIRST WITH REALITY 














capacities 2000, 3000, 
and 4000 Ibs. 






... feature-packed. 


AUTOMATIC 
Transveyor 


Here’s the narrow aisle truck that sets a new standard for driving 
ease, serviceability, and lower operating costs. Some of its many 
features are shown below: 














QUADTROL control handle com- 
bines speed and lift controls in 
one unit for easier driving. One 
handle controls three speeds for- 
ward and reverse plus lifting and 
lowering of the forks. 





KNEE ACTION FRAME assures sta- 
bility under all conditions. Straddle 
arm section pivots independently 
of drive unit section, preventing 
frame distortion, lack of traction, 
and instability on uneven floors. 





BATTERY REMOVAL top or side. Bat- 
tery may be rolled out from either 
side. Steering wheel and Quadtrol 
controller swing back to allow over- 
head removal or servicing. 





CHANGE FROM AUTOMOTIVE to I 
reverse steering in minutes by 

changing position of two bolts. | 
Simplifies standardization of | 


ms steering with rest of fleet. 


a... 


MODEL VST 










ACCESSIBILITY of parts simplifies 
servicing. Rear cover swings out 
to put drive motor, electrical com- 
ponents and brake within easy 
reach for servicing. 











Send for full details NOW! 


Please send complete specifications and 
feature data on new Model VST Transveyor. 


Please send ‘NEW DIMENSION” booklet 
which discusses narrow aisle truc 
applications and available types. 





ELECTRICALLY-INTERLOCKED con- 
trols prevent starting or reversing 
in any but first speed position. 
Current is disconnected when hy- 
draulic brake is applied. 





Please have your representative call me. 








Street. 





City. 
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YOU CAN COUNT ON FABRICATION TO 


YOUR SPECIFICATION |: 


WITH PETROCHEMICAL PROCESSING EQUIPMENT 














AT NEWPORT NEWS 


WON THe 


This reactor cap is made of molybdenum plate. Top courses are | 13/16" thick and the lower courses are | 9/16" thick. 





S sade oes Mp. Saga 
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Newport News is famous for the painstaking care 
that goes into every step of the fabrication of heavy 
process equipment for the petrochemical industry. 


A separate, fully equipped shop specializes in the 
production of all types of pressure vessels and 
process equipment. Rolls, ovens and other machinery 
can handle plates up to 5 inches thick. Qualified 
staffs of engineers and technicians backed up by 
hundreds of skilled workmen use the most advanced 
techniques to produce vessels to all specifications. 
The 225-acre Newport News plant also contains a 


foundry capable of producing individual castings up 
to 100,000 pounds, forge facilities that can process 
units weighing as much as 48,000 pounds and ma- 
chine shops equipped to mill pieces up to 42 feet 


in diameter. 


Use the men, the methods and the machines of 
Newport News for your next project. Learn how 
Newport News can produce your needs . . . on 





time and to specification. Write today! 
Newport News 


SHIPBUILDING AND DRY DOCK CO. 
NEWPORT NEWS, VIRGINIA 
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THE BIG NEWS IN VALVES AND FITTINGS IS 


THE BIG PERFORMANCE LEADER IN DUCTILE IRON IS 


_STOCKHAM: 


Unbeatable greray oe . . . substantial savings on 
initial cost . . . lower maintenance costs .. . 

These are ‘the three main reasons why engineers 
throughout the country are now specifying Stockham 
Ductile Iron Valves and Fittings as replacements for steel 
in many services. 

For Stockham’s leadership invariably produces the best 
of the newest. 

Rigid metallurgical control involving continuous tests 
and analyses assures you superior ductility (far exceeding 
ASTM specifications) . . . excellent strength (comparable 
to carbon steel) . . . corrosion resistance (equal to cast 
iron and 5 to 7 times greater than steel) . . . wear re- 
sistance . . . and impact resistance. 

These metallurgical superiorities . . . combined with the 
performance-proven advantages of Stockham’s superior 
design features . . . make Stockham Ductile Iron Valves 
and Fittings the best and most economical choice for the 
following RECOMMENDED SERVICES: 








































—Underground distribution lines . . . brine solutions 
. brackish water .. . ammonia. . . solvent recovery 
services . . . acids. 


—Efficient replacement of cast steel valves in most 
petrochemical and hydro-carbon processing installa- 
tions for services up to 650°F. 


STOCKHAM DUCTILE IRON 
VALVES-—150 lb. class Globe, 
NRS Gate, OS & Y Gate, Venturi 
Pattern Gate. 

DUCTILE IRON FITTINGS —300 
Ib. screwed and 150 Ib. class 
flanged fitting. 

See your local Stockham Distributor or 
write now for new 12-page Ductile lron 


Valve and Fitting Catalog giving com- 
plete details. 


STOCKHAM 


Bronze, Cast Iron, Ductile Iron, Cast and Forged Steel Valves — Wedgeplug Non- VALVES ~24 FITTINGS 
Lubricated Plug Valves — Cast Iron, Malleable and Ductile Iron Pipe Fittings. 


General Offices and Plant 
4000 10th Avenue, North = Birmingham, Alabama 








: UT THE 
SERVAT e)) L OF HEAT 


SARCO 


TOPICS 


WHY THE BIG STRAIN? 


It’s tough to keep gases and liquids 
“clean” as they run through a pipe. 
They drag impurities along, which can 
make even plain water a trouble maker, 
let alone more sophisticated fluids. 
That’s because water, as a liquid or 
steam, is intimately involved with vital 
equipment like steam traps, 
temperature regulators, or tools. Meters, 
burners, nozzles, and pumps, too. 


By this time you must realize we’re 
going to talk strainers, don’t you? 

A good, stout subject, of interest to all 
who feel production belongs up and 
costs belong down. Sarco makes 
strainers for water and condensate, 
steam, oil, air, gas and other piped fluids 
... dozens of different sizes and types 
and ratings of strainers to match every 
application need. Even our line of plain 
and simple strainers is built for super 
service. These are pipeline strainers, 
types AT, BT, and CT, which are 
designed for 250, 250 and 600 psi non 
shock, respectively, and 475°, 450° 

and 750°F. temperature ratings. 
Standard screens are heavy-gauge, 
perforated brass or stainless steel. 
Sarco specializes in screens that can 
withstand abnormal pressure 
differentials created by 

accumulated sediment. 


Next, Sarco’s flanged strainers, type D. 
These come in larger sizes, right up 
to 12”, and are available in standard 

or extra heavy types. 


And finally, Sarco scraper strainers, 
manual or motorized. These are the 
really eye-popping models, and if you 
can’t use one yourself — well — you'll 
just have to get your kicks elsewhere. 


Examples? Take Inland Steel Company 
at East Chicago, which gets water from 
Lake Michigan to cool its large 

air conditioner condensers. The water 

used to pass through traveling screens, 

but still contained fine sand. Clogging! 


Heat under collars! Frequent cleaning 
required! Sometimes practically no 





air conditioning on hot days. 
(Isn’t that always the way?) 


The Inland Steel people installed Sarco 
Rotary Scraper Strainers, Type VRS, 
which incorporate a hand-operated 
helical scraper knife within the 
cylindrical strainer screen. A few turns 
of the crank at regular intervals, and 
the sand is scraped off the screen, blown 
clear, and discharged at pressure 
through a manual valve to waste. 
Dismantle the strainer? Shut down the 
unit? Not this strainer! 


Now, as long as we’ve come this far, 
it’s only a hop and a skip to the 
Firestone Tire and Rubber Co. in 
Akron, Ohio, who also use water in 
tremendous quantities. They circulate 
it through tire presses and a cooling 
tower, and there’s no nonsense about it. 
It has to be clean or damage to 
equipment could be downright 
catastrophic. When the plant 
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modernized and enlarged, Firestone 
replaced their 4” Sarco hand-operated 
scraper strainer, type VRS, witha 
larger Sarco 8” model. And while they 
were about it, they got the motor- 
operated type, for continuous cleaning. 


When we say that companies like these 
want the insurance of a Sarco strainer, 
it sounds like advertisingese, but 
sometimes there just isn’t any other 
way to put it. Sarco strainers are 
insurance at low cost on the operation 
of your high cost equipment. So when 
we ask if you have lumps in your pumps, 
or worries over your slurries, we’re 
serious. We've heard everything in the 
straining line, so why not write us for 
literature and answers to those 

special problems you have. 


A T-44 IS THE BEST POLICY 


Sorry, but we can’t leave the subject of 
insurance without bringing to your 
attention one of the best little insurance 
policies any company requiring cooling 
control could invest in. It’s the 
self-powered Sarco T-44 Automatic 
Cooling Control. No compressed air 

or electricity is needed, but its 
advantages are best described in terms 
of three different plants of just one 
Sarco customer — Revere Copper 

and Brass, Inc. 


Revere-Baltimore, Md., has cut water 
use 40 to 50% with T-44’s. But in 
addition to former water waste, Revere 
had even more problems: possible wet 
air from uncontrolled cooling of 
compressor aftercoolers, plus sweating 
compressor cylinders; variations in 
viscosity of hydraulic oil and bearing 
oil; gas generator water waste; 
unreliability of manual shut-off of water 
supply when machines were down. 





If your ears perk up in sympathy at 
mention of any of these problems, the 
results of Revere’s cooling control 
program should bring you to full 
attention. One large compressor that 
had gulped 2400 gallons per hour now 
takes only 420 gallon sips. In addition 
all the problems itemized above were 
solved. T-44’s are now used on their 

air compressors, gas generators, and 
hydraulic oil systems. At Revere- 
Riverside, Cal., water savings of 50% 
were experienced, and at Revere-Rome, 
N. Y., substantial savings were made too. 


But after all, wasting water is only 
one way of wasting money, so let’s go 
on to another matter of interest: 

the evils of manual control. When 
cooling water is controlled by hand the 
temptation to leave the valve nearly 
wide open is almost overpowering, in 
order to play it safe if the load varies. 
Result: overcooling, of course. And 
varying the flow runs the risk of 
undercooling. In either case, lowered 
process efficiency. Answer: The 
automatic Sarco T-44, which can’t be 
tempted, is meticulously honest, 
unsentimental, and plain inhumanly 
practical when it comes to cooling 
control. You really ought to write for 
literature. T-44 is your best policy. 


SPARE PARTS INSURANCE 


As long as we’re near the end, and still 
on this subject of insurance, may we 
graciously leave you with this valuable 
tip? No matter how closely a steam trap 
approaches perfection, some gremlin 
may cause it to act up. It’s conceivable. 
So, keep on hand a parts list and spares 
of key parts for your steam traps and 
other system components. Parts are 
small and worth their weight in gold 
when you need them. A Sarco field 
engineer will make up a suggested list 
for you, if you tell us what components 
make up your system. 

Might as well even keep a disc or two 
on hand for your Sarco Thermo- 
Dynamic Steam Traps, Type TD-50, 
even though they’re so trouble-free 
our salesmen keep complaining about 
the lack of replacement parts business. 
We'll be glad to tell you about this 
unique steam trap in case you still 
don’t know how miraculously simple 
and effective it is. 


Pardon our monopolizing the 
conversation in this series of paid 
communiques, but we’re trying our best 
to interest you in certain subjects that 
concern us both — to the point where 
you'll communicate. 


§903 


SARCO COMPANY, INC 
635 MADISON AVENUE, NEW YORK 22, N.Y 
PLANT: BETHLEHEM, PA 


STEAM TRAPS « TEMPERATURE CONTROLLERS 


STRAINERS « 


HEATING SPECIALTIES 
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VACUUM .. economically and efficiently 


For use in process operations 
where a sealed system is 

desired, these packaged units 
offer specific advantages available 
in no other type of vacuum pump: 


= low floor space, headroom and 
piping requirements 

= low maintenance: jet com- 
ponents have no moving parts 

« efficient in intermittent or 
continuous use 

= not affected by contaminants 
= operate on plant steam 


« available in single to five-stage 
types for any suction pressure 
from atmosphere to 25 microns 
Hg absolute 


For full information, write for 
Bulletin 5H-HS. 


Schule and Koertng 


COMPANY 


MANUFACTURING ENGINEERS SINCE 1876 


2217 State Road, Cornwelis Heights, Bucks County, Pa. 


Phone: MErcury 9-O0900 TWX: Cornwells, 


Pa. 


69-U 


WI 





Under constant attack from the most reac- 
tive chemicals, Garlock Teflon* Expan- 
sion Joints give top protection to expen- 
sive piping. 

Ideal for fluid process piping handling 


ENGINEERED solvents, acids, and caustics, Teflon 


Expansion Joints act as a cushion to 


TEFLON P RODUCTS absorb pump, compressor, engine and 


pressure surges. This prevents stress, 
for Chemical compensates for misalignment, re- 
‘ duces flange breakage .. . your pipin 
Processin g lasts longer, your maintenance is je 
drastically. 
For service to 75 p.s.i., Garlock All- 
Teflon Expansion Joints are recom- 
mended. Consisting of a Teflon bel- 
lows with several convolutions, the 
joints are so designed as to completely 
shield the flanges; they are furnished 
with built-in compressible gaskets to 
contact the face of the metal retaining 
noel saa flanges. No adapters or additional 
IT ida lated Dial gaskets are required. Garlock All- 
Teflon Expansion Joints are available 
in standard sizes for a wide range of 
pipe diameters and face-to-face work- 
ing limits. 
For service to.150 p.s.i., Garlock Teflon- 
lined Expansion Joints are suggested. 
These consist of a spool-shaped Teflon 
liner backed up by a spool-type expan- 
sion joint made of rubber and cotton 
duck and reinforced with steel rings. 
The Teflon is made to the same I.D. 
as the pipe, completely lines the in- 
side of the joint, and is embedded in 
the joint faces inside the bolt holes. 
Available for prompt delivery in pipe 
sizes up to 8” diameter. Other sizes 
on order. 








For complete pipe protection, Garlock 
aie dct senshi si also furnishes All-Teflon Flexible Cou- 
arloc -Tefion Expansion Joints (top), Teflon- eee : A 
lined Expansion Joints (bottom) stop flange break- vt : plings, and All-Rubber ‘ Expansion 
age, noise vibration... correct piping misalignment. : hed : Joints. For the type best suited to your 

needs, consult your local Garlock 


representative. He’s at the nearest of 
the 26 Garlock sales offices and ware- 
houses throughout the U.S. and Can- 
ada. Or, write for Catalog AD-137, 
Garlock Inc., Palmyra, N.Y. 


GA RLOC H 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 ... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


*Du Pont Trademark 
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hame an industry 


harshaw 


- loesn't serve...try yours 
~ for example 


Tell us your industry. We’ll send you 
Data Sheets, Product Folders, Color Cardsy, ss 
Booklets, or specially written ©“ / \ 

information on all Harsha\ Me: 
_Products you can use. - — Ve 


K 





w Serves These 
Other industries 
3 @ Aeronautical 


Energy e Automotive 
and Tile e Ceramic 












“to be specific” 






and Concrete 
2 ggaaas Harshaw products for the 
| Manufacturing t | ws t 
or steel industry 
ig and Electrotyping 
ve ¢ Fat and Oil HYDROFLUORIC ACID, AQUEOUS — for pickling stainless steel and other 
Stuff, Mineral Feed alloy steels; for cleaning iron and steel castings. 






@ Food 

y @ Glass 

e@and Fungicide 
rye Leather 


CATALYSTS FOR: 1. Hydrotreating—clean-up of aromatics 
and coal-tar fractions. 2. Hydrogenation—saturation of aromatics. 
3. Catalysts used in gas atmosphere generators. 


SALTS AND OXIDES of Aluminum, Cadmium, Chromium, Cobalt, 
Copper, Nickel and Zinc for use in specialized treatment of metals. 


ELECTROPLATING PROCESSES: Copper, Nickel, Tin, Lead, Lead-Tin Alloy. 
ENAMEL OXIDES for porcelain on steel. 


SCINTILLATION PHOSPHOR DETECTORS used in 
tracer studies and thickness gauges. 
<f LABORATORY INSTRUMENTS, APPARATUS, 
* FURNITURE, AND CHEMICALS. 








eloum and Floor Covering 
















Bocecount 








Harshaw Product sg A ; MAIL TO: THE HARSHAW CHEMICAL COMPANY 
Organic Products, Antimony Oxide; Cadmium . 1945 East 97th Street, Cleveland 6, Ohio 


Send data on 


ments and Dispersions; Chrome and Organic Pig- © feeduts for the ediiaatele. 
mits; Catalysts; Ceramic Materials; Fluorides; Plating 





































s; Anodes and Metai Salts; Stabilizers; Glycer- : sce 
scintillation and Optical Crystals; Textile Products : Company 
le Chemicals; Miscellaneous Organic Products. : Address 









SCIENTIFIC FOR LABORATORY SUPPLIES > City — 













This 
is 
no 
place 
for 
a 
“stopgap” 
decision! 


For dependable valve performance... specify OIC 





Hasty “‘stopgap” decisions may be luxuries you Play it safe. . . specify O IC. Your nearby OI C 
cannot afford. The cost of a valve for essential distributor has a complete line of bronze and 
plant services is very small compared with the iron valves designed to withstand strain, vibra- 
high costs of interrupted production, excessive tion, shock and pressure changes under many 
maintenance and early replacement. Specify the different operating conditions. You make the 
valve that is built for complete operational re- right decision when you specify OIC. 

liability, long life and minimum maintenance. The Ohio Injector Company, -63 Main Street, Wadsworth, Ohio 


THE FINEST VALVES AND DISTRIBUTOR SERVICE FROM OIC 


BRONZE, IRON, 
GO /Aives | se 
DUCTILE IRON 


VALVES 




















——" > | 
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100,000,000 Ibs. of 
POLYOLEFINS PER YEAR WILL BE PRODUCED 


BY 10 CONTINUOUS PROCESSING LINES 
Now all the well known advantages of continuous process- NOW BEING BUILT BY 


ing have been adapted by Baker Perkins to compounding 
polyolefins and other plastics. The operation of each B-P 
processing line is fully continuous from the feeding of the BAKER PERKINS 
polymers, pigments, stabilizers and other additives to the 
discharge of the dried pellets ready for bagging. Each line 
includes a Force Feeder, *a Ko-Kneader (List System) 
Continuous Mixer, *a Cross-Head Extruder, *a Hot-Cutting 
Unit, Water Cooling Trough, Dewatering Conveyor and 
*Heating and Cooling Unit for the Ko-Kneader and Ex- 
truder. Individual lines are designed for 750, 1800, or 
3500 pounds per hour. 


*These units are shown in top photograph. 








ADVANTAGES OF B-P CONTINUOUS 
PLASTICS PROCESSING SYSTEM 


¢ Improved Product Quality 

¢ Maximum Operating Flexibility— 
Coloring, compounding, venting, modifying, blend- 
ing and homogenizing can all be accomplished in 
the same machinery without any alteration. 





> 4 
ad ¢ Lower Installed Cost— ; , 
Single floor installation | aati Sri ech agi tapineoed eo 
A Uniform power loads minimize electrical wiring The operator in the photo above is machining a Ko-Kneader 
- requirements. screw on one of the many special purpose machine tools in 
{ ¢ Reduced Operating Costs Baker Perkins shops. Extruder screws are also machined en 
: this same machine. Exacting quality control is maintained in 

¢ Low Maintenance Costs all manufacturing operations at Baker Perkins. 


-| BAKER PERKINS INC. 


Cig a ip 


407 
CONTINUOUS CENTRIFUGALS e CONTINUOUS MIXERS e UNIVERSAL MIXERS SAGINAW, MICHIGAN 
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‘Fitness report’ with hundreds of identical copies | 


Armco Steel Corp. 

The Babcock & Wilcox Co., Tubular Products Div. 
The Carpenter Steel Co., Alloy Tube Div. 

Clayton Mark & Co. 

Jones & Laughlin Steel Corp., Electricweld Tube Div. 
National Tube Div., United States Steel Corp. 
Ohio Seamless Tube Div., Copperweld Steel Co. 
Republic Steel Corp., Steel and Tubes Div. 

Revere Copper & Brass Inc., Rome Mfg. Co. Div. 
Sawhill Tubular Products, Inc. 

Southeastern Metals Co. 

The Standard Tube Co. 

Superior Tube Co. 

Trent Tube Co., Subs. Crucible Steel Co. of America 
Union Steel Corp. 

Van Huffel Tube Corp. 

Wall Tube & Metal Products Co. 


PRODUCES WELDED STAINLESS STEEL TUBE 
PRODUCES WELDED CARBON STEEL TUBE 
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F WELDED STEEL TUBE INSTITUTE, inc 


Here’s the reason why you can count on welded carbon or stainless steel 
tubing in critical heat transfer applications: its method of manufacture, 
developed to high domestic standards, results in consistently reliable per- 
formance. Starting with clean, scale-free flat rolled steel the resulting tube 
surfaces are smooth, and free from scratches and pits. You are assured of 
concentricity, exact O.D. and |.D., precise wall thickness, and uniform ductility 
for bending or rolling in operations. 

Whether you require carbon or stainless steel analyses, listed here are the 
quality welded tube producers ready to serve you. It will pay you to contact 
any of them or write for free Booklet 8591, Department CE-5, Welded Steel 
Tube Institute, Inc., Hanna Building, Cleveland 15, Ohio. 
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PROCESS PROTECTOR 


Hagan AlM—centralized monitoring of all 
important variables 


Temperatures, pressures, flows, levels, closures, in fact any input that 
can be represented by DC voltages as low as 10 millivolts full scale 
can be monitored by the Hagan AIM (Alarm Indicating Monitor) 
with an accuracy of plus or minus 0.1% full scale. 

Fast and reliable, the Hagan AIM is compact—for example, the 
readout and alarm panel for 200 alarm points will fit into a 19” x 
47\4"’ panel area. Combining all alarm functions in one instrument, 
AIM can be set for high or low alarm points, or both. Seconds after 
a monitored variable goes out of bounds, AIM energizes the alarm 
light and sounds a warning horn. The horn can be shut off, but the 
light stays lit until the condition is corrected. AIM safeguards both 
equipment and process from the shattering damage that a single run- 
away variable can produce. Now one man can watchdog a complete 
process line, taking corrective action before damage is done. 

AIM is one component of the complete Hagan line of process con- 
trols, which include primary elements, transducers, controllers, 
recorders and final control elements. Designed for use with existing 
installations or for complete new systems, the Hagan line can save 
you money in terms of more accurate control with minimum adjust- 
ment and maintenance. For information, write or phone HAGAN 
CHEMICALS AND CONTROLS, INc., Hagan Center, Pittsburgh 30, Pa. 


HAGAN’ 








PLATECOIL — 


“STANDARD” STYLES OR SPECIALLY 
FORMED AND FABRICATED 


4b Ah om 


it 


fietait 
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SOLUTION 


TO DIFFICULT 
HEAT TRANSFER PROBLEMS 


Now you can apply the engineering, installation, opera- 
tional and maintenance advantages of PLATECOIL to 
more tank and process heating and cooling problems than 
ever before. Standard units with exclusive ““MULTI- 
ZONE?” pass design for faster heat-up and temperature 
recovery or serpentine pass arrangement satisfy many 
requirements. These “standard” styles, available in a 
wide variety of sizes can be factory-fabricated into banks 
to fit the application. PLATECOIL can be formed and 
rolled to specified diameters or even fabricated to form 
tank walls. 

PLATECOIL provides a “‘packaged’”’ answer to many 
heat transfer problems, avoiding costly engineering and 
fabricating of pipe coils. Units are easy to install and 
maintain—with simple connections, light weight, and 
streamlined surfaces. High heat transfer capacity permits 
compact, space-saving units. 

Both “standard” and specially built PLATECOIL are 
available in mild steel, stainless steel, Inconel, Monel, 
Ni-O-nel, Hastelloy B, C and F, Nickel and other 
weldable materials. Operating pressures up to 250 psig. 
Safety factor—5 to 1. Double embossed or one side flat. 
Complete engineering data and assistance available. 
“PLATECOIL” CAN BE FURNISHED TO COMPLY WITH ASME CODE 


Ask for Bulletin P61. 





ranter Manutacturing, ne. (~ Sf C bi ATECOGii 





LANSING 9, MICHIGAN 


DIVISION 
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. +. More new processing equipment from 


FALLS @ INDUSTRIES, INC. 





-ANTHONY-DESIGN 


CONTINUOUS 
MIXERS 


provide higher production rates with 
less equipment 





@ allow proper instrumentation for better 
process control 







@ reduce overall processing costs 





Fourteen standard models in single or double 
shaft styles allow wide selection from stand- 
ards—or specials can be designed to your 
requirements. Falls Continuous Mixers can 
handle wet or dry, heavy or light, fine 
or coarse materials, as well as slurries 
and abrasives, in capacities from 150 
to 200,000 pounds per hour. Produced 
to code requirements in solid or 

clad metals or alloys. 


Proven in service—low level of 
maintenance — high efficiency 

. contact Falls Industries’ 
Engineering Department for 
specific application data. 
Catalog available on 


request. 


FALLS 
INDUSTRIES 
INCORPORATED 




















TRC-97 
| TOP TOWER#3 





New Bristol Series 670 Meta- 
graphic receivers measure only 
7" wide by 71%" high on panel, 
come in a wide selection of 
models, including 1-, 2-, and 
3-pen models and models with 
manual-automatic, manual- 
cascade, and manual-auto- 
matic-cascadecontrol stations, 


the USER-PLANNED 
FREGCIVEL teu sister metagrapni 


offers you more features for easy installation, flawless operation, and fast, 


no-down-time servicing than any other 4-inch-chart pneumatic receiver. 


At last, here’s the ideal pneumatic receiver for graphic panel 
applications. 

It’s Bristol’s new Series 670 Metagraphic, the receiver with 
complete plug-in versatility and convenience, plus these new 
user-designed features: 

Simplified comtrol switching between functions— Allows the 
easiest start-up procedures for automatic or cascade operation. 
Just adjust process to line up color-coded indicators and switch 
to automatic or cascade operation as desired. 

Uniform control switching — All receiver models have the same 
convenient, easy-to-remember switch positions for the various 
types of control: cascade position; 3 o’clock; manual position, 6 
o'clock; and automatic position, 9 o’clock. 





al e } teak abe 





Simplified chart change and inking— Chart changing is a one- 
hand operation. A new chart can be slipped into place in an in- 
stant. The capillary inking system can be filled from the front of 
the receiver. 

And that’s not all: Series 670 gives you such outstanding fea- 
tures as rectilinear chart coordinates for easiest reading, easy 
connections for any type of control, and sparkless mercury- 
switch disconnect of electrical circuit when plug- 
in chassis is withdrawn. ACCcO 

Write for complete data on the new Series 670 
today. The Bristol Company, 109 Bristol Road, 
Waterbury 20, Conn., a Subsidiary of American 
Chain & Cable Company, Inc. 0.43 





eee eee 


Simplified, uniformly-planned control switch- Brightly-colored distinctively-shaped pointers Complete piug-in versatility—long a Meta- 
ing facilitates process start-up and operator signal process deviation from set-point, even graphic feature—insures continuity of service. 


training. at a distance. 


B R [ Ss I Oo L ..- for improved production through measurement and control 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Clark Model 305-S, 
single shaft gas turbine 
rated at 9000 hp. 


LIABILITY 


and 





IN GAS TURBINES 
YOU LOOK FOR 


OW FIRST COST 


Here’s why you'll find them in Clark 305 Series Gas Turbines 


e Heavy Duty Industrial Design—Simple, 
open cycle machines, built for continuous, 
full load operation...ideal drivers for 
compressors, generators and pumps. 


@ Single Shaft Construction—Provides 
high rotating inertia and minimum speed 
variations under transient load conditions. 
Two-Shaft units available for applications 
requiring wider operating flexibility. 

© Design Simplicity—Integral compressor- 
turbine rotor is supported by two readily 
accessible journal bearings. Entire unit in- 
cluding combustion system is contained in 
common Casing structure. 


@ 1400°F Operating Temperatures—In- 
sure long life of hot parts plus substantial 
margin of safety. 


@ Air Cooled—Pressurized air cools high 
temperature components ... air envelopes 


Single rotor is supported by two journal bearings 
for greatest simplicity. Horizontally split housing 
Provides easy accessibility. 


You are invited to get full details on how Clark 305 Gas 
Turbines can bring you lower first cost, reduced floor 
space and installation costs, plus dependable, economi 
cal performance. Contact your nearest Clark repre- 


sentative or write for Bulletin 186. 


CLARK BROS. CO., OLEAN, N. Y. 
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minimize heat loss and operating tempera- 
tures wherever possible. 

@ Vertical Combustion Chamber—Pre- 
vents direct flame impingement on turbine 
blading ... assures more uniform heat dis- 
tribution. 


@ Horizontally Split Casing—Upper half 
can be removed in one piece to remove 
rotor...inspections quickly made using 
light lifting equipment. 

© Renewable Labyrinth Seals—Of honey- 
comb construction... minimize leakage at 
all close clearance points on turbine shaft. 


@ Proved Reliability—Materials of con- 
struction and important components such 
as turbine blade root design, turbine discs, 
journal bearings and axial compressor 
based on broad Clark experience in build- 
ing heavy duty gas turbines. 


———— 





Unitized combustion chamber 
with two parallel burners, each 
enclosed in a liner of high tem- 
perature nickel chrome alloy. 





Rotor is statically and dynamically balanced for optimum performance. Turbine blades are of 
high temperature forged steel. Air streams cool turbine blade roots and both sides of discs. 








INDUSTRIES 
INC. 


OIL + GAS + CHEMICAL 
ELECTRONIC + INDUSTRIAL 











FOR EVERY PRACTICAL PURPOSE, this is the best 
swivel joint in the world. Its design basis is not the 
product of a limited applicability device, but rather of 
studied consideration for all applications. It 1s built to do 
the best job, with the least maintenance, for the longest 


period of time. It is a LIAS, y | I 


Swivel Joint. 


fe 


CHIKSAN COMPANY — General Offices: Brea, California @ Well Equipment Mfg. Corp. Division (Weco Unions, Hamer Valves) @ Chiksan International @ Chiksan of Canada Ltd. 


Offices and Representatives in Principal Cities of the World 
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For 35 years, beneath the suburban 
passenger cars of the Illinois Cen- 
tral Railroad, Alcoa® aluminum 
conduit took the toughest torture 
Chicago’s industrial atmosphere 
could provide. 

35 of Chicago’s blistering sum- 
mers. 35 of Chicago’s blustering 
winters. Snow. Ice. Rain. 

And only the labels were de- 
stroyed. 

For 35 years this aluminum con- 
duit has been protecting the cars’ 
electrical system, located beneath 


* 


the cars where they are subjected to 
most severe service conditions. 

The aluminum conduit shrugged 
off atmospheric attack. Still on the 
job, it is delivering the same effec- 
tive protection as the day it was in- 
stalled. 

Perhaps you can benefit from 
Alcoa aluminum conduit’s corro- 
sion resistance, lightness and 
strength in your plant. Contact 
your Rome-Alcoa representative, or 
write Rome Cable Division of Alcoa, 
Dept. 22-51, Rome, New York. 


ROME CABLE 


oO tv & Ss 


O N 


¢ corrosion 


The Alcoa aluminum conduit beneath this 
Illinois Central car has been in operation 
since 1926—and only the color has changed. 











NASH PUMPS 
for higher a 
Vacuumese |. ,, 


OVER 







with all 
NAS FE 
operating 

advantages 


Yy 














































oy 




















S$ 








PROC 


























The l: 
Fo 
= The effective vacuum range of these Nash Air Ejector equipped | State: 
16—ff—6 pumps is extended to 0.5’ Hg. absolute. For high vacuum applica- Kello 
e 2 a e tions where hard to handle service conditions are present and where millio 
1S GE's reliability of pump operation is imperative. These pumps can handle large 
a ‘ a : Choc 
Se many saturated or wet gases including solvent and acid vapors, 
14—fe14 Th : : Comy 
=|]E_) ese pumps have but one internal moving part, and use no Ful 
=| = internal lubrication. The vacuum produced is non-pulsating. They 
13—JE13 een ; ; and ¢ 
= cannot be damaged by a slug of liquid, and will provide the same Kello 
oa e. ‘ reliability and long life even if the operating cycle consists mostly design 
IE of dead end service. Please request Bulletin 387-A. cules 
SE Fee 
propy 
NASH ENGINEERING COMPANY | Cio 
cume} 


SOUTH NORWALK, CONNECTICUT, U. S. A. multi 
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OVERALL CONSTRUCTION 
FOUNDATIONS 
EXCHANGERS 
VESSELS 
STRUCTURAL 
EQUIPMENT 
PIPING 
ELECTRICAL {> 


INSTRUMENTS 





PROCUREMENT 


Progress Continues at Kellogg on 
Monsanto’s New Phenol-from-Cumene Plant 


The largest phenol-from-cumene plant in the United building at Chocolate Bayou, is scheduled for com- 


States is now in the mechanical engineering stage at pletion in the summer of 1962. 
Kellogg’s New York Offices. Designed to produce 75 Kellogg-Monsanto teamwork at Chocolate Bayou 
million pounds per year of high purity phenol, plus is another example of Kellogg’s active participation 
large quantities of acetone, the plant will be built at in helping chemical, petrochemical and refining com- 
Chocolate Bayou, Texas, for Monsanto Chemical panies achieve their broad investment goals. To ob- 
Company. tain information on how the Kellogg organization 
Full responsibility for engineering, procurement, can translate your new-plant investment into the 
and construction has been assigned to The M. W. finished plant, you are cordially invited to contact 


Kellogg Company. A major portion of the process The M. W. Kellogg Company. 
design is based on information licensed from Her- 
cules Powder Company. 


“ ? 711 Third Ave., New York 17. A subsidiary of Pullman Incorporated 
Feeds to the cumene section will be benzene and 


The Canadian Kellogg Company, Ltd., Toronto 


propylene; both will be produced by Monsanto at Kellogg International Corporation, London 
Chocolate Bayou. Feeds to the phenol section will be Societe Kellogg, Paris 

c d air. Th ‘> ° + of the h Kellogg Pan American Corp., Buenos Aires 
umene and alr. e entire project, part 0 e huge Compania Kellogg de Venezuela, Caracas 

multi-million-dollar chemical complex Monsanto is Companhia Kellogg Brasileira, Rio de Janeiro 
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Grinnell-Saunders Straightway Valves* on duty 3 years in pioneer bleach-liquor process. 


In world’s first continuous, automatic 
ORP controlled-reaction Ca(OCL), process... 


Grinnell-Saunders Diaphragm Valves 
mark third year of trouble-free service 


3 years ago, the world’s first continuous, automatic semi- 
clarified calcium-hypochlorite process — using oxidation- 
reduction-potential control of reaction — went on stream 
at Crown Zellerbach’s St. Helens, Ore. mill. Selected 
to control materials-flow in this pioneer installation: 
Grinnell-Saunders Diaphragm Valves. 

Today, Crown Zellerbach reports that the Grinnell- 
Saunders Diaphragm Valves still give trouble-free serv- 
ice even after 3 years of handling highly-corrosive 
bleach-liquor! 


PIPE FITTINGS * VALVES * PIPE HANGERS »° 





Grinnell-Saunders Diaphragm Valves offer streamline 
flow — leak-tight closure — easy maintenance. Working 
parts are completely isolated from material in the line to 
prevent corrosion, abrasion, clogging. Wide choice of 
body, lining and diaphragm materials, too. 
See how Grinnell-Saunders er 

Diaphragm Valves can help | i 
your installation. Write or call Wi 
Grinnell Co., Providence 1, | : 
Rhode Island. 

U open 





CLOSED 


GRINNELL COMPANY, PROVIDENCE 1, R. |. * BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST 
PREFABRICATED PIPING * UNIT HEATERS * PIPING SPECIALTIES 
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PLASTICS DIVISION 


40 RECTOR STREET, NEW YORK 6, N.Y. 


Delivery on the double 


Phone us today—and our modern, 
stainless-steel tank trucks will arrive 
at your plant tomorrow with your order 
of pure, uncontaminated “Elastex”’ 
Plasticizers. Whether you want quality 
plasticizers for rubber, plastics or 
coatings, the Plastics Division can 
give you what you need plus an 
assurance of the highest purity and 
uniformity. For dependable, next-day 
delivery, make sure you call the office 
nearest your plant. 


ALLIED CHEMICAL | 
ELASTEX® PLASTICIZERS | 


Boston. ... DAvenport 2-7460 
ae TR 3-3600 
Chicago .... Michigan 2-1800 | 
Cleveland . . HEnderson 2-2020 
Detroit... Vinewood 2-2500 
Houston ..... WAInut 3-2871 } 
Indianapolis. . . CLifford 5-5443 
Los Angeles ... NEvada 6-2306 
New York ....HAnover 2-7300 
Newark ..... Mitchell 2-0960 
Philadelphia . JEfferson 3-3000 
St. Louis .. . PLainview 6-3404 


—e 


lied 
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Recording Unit 





Back of Bailey Recorder, showing how four 
plug-in units may be added as needed. 








for Variable 1 


x 





Recording Unit 
for Variable 2 






Controlling Unit 
for Variable 1 





Controlling Unit 
for Variable 2 








Key to “‘step-by-step”’ 
automation ... 


BAILEY RECORDERS 


with plug-in flexibility 


When you are pioneering a new process and don’t 
know all the answers, complete automation is sel- 
dom practical. The first step is to identify your 
variables and measure them. Nothing does this job 
better than a Bailey Recorder. One instrument can 
record any four variables that can be converted to 
electric or pneumatic signals. 

Then you will want to add controls and feed back 
your measurements. Here’s where the versatility of 
the Bailey Recorder comes into play. For the same 


150 


Chemical and petroleum division 


BAILEY METER COMPANY 
1054 IVANHOE ROAD + CLEVELAND 10, OHIO 


In Canada-:.-Bailey Meter Company Limited, Montreal 


Bailey instrument you use to record variables is 
designed to accommodate plug-in control units. 

When you use a Bailey Recorder, you can build 
your instrumentation along with your process. At 
the start, you use only the plug-in units for record- 
ing. Then you add plug-in controls as you see the 
need for them. 

For the complete story of how you can use a 
Bailey Recorder for step-by-step automation, con- 
tact your local Bailey Engineer. 


CPIII-1 
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COPPUS BLUE RIBBON PRODUCTS 


STAMINA — You can literally see stamina in every 
dimension of a Coppus Turbine . . . rugged reliability 
that assures you stable, positive performance. It truly 
“wins” the Blue Ribbon with which it is marked . . . 
through advanced design, top quality materials, and 
thorough testing. With Coppus you’re always certain 
of Blue Ribbon features such as these — 


A totally enclosed governor . . . totally enclosed, inde- 
pendently operated safety trip easily replaceable 
packing and bearings . . . multiple steam nozzle control 
... brake rim for added safety . . . wide bucket‘ L”’ type 
wheel (optional) for minimum water rate. 


Coppus Steam Turbine with Built-In Speed Reducer 


Coppus Turbines are built to customers’ specifica- 
tions, including API and NEMA standards. Sizes from 
1 HP to 250 HP. All Coppus Products carry the same 
Blue Ribbon assurance of reliable performance. For 
further facts on turbines, send for new Catalog 200. 
Coppus ENGINEERING CORPORATION, 230 Park Ave., 
Worcester, Mass. Sales Offices in Thomas’ Register. 


COPPUS 


“STEAM TURBINES 
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Please don’t feed 


Don’t let unnecessary pitting, cracking or erosion chew up tubes before their 
time. Don’t let any type of corrosion, scale or biofouling hamper your heat ex- 
change efficiency without checking these four factors: 


© Is the tube alloy right? Will a vital difference in corrosion resistance result from 
a minor alloy change—or is an entirely different alloy called for? © How much will 
performance be improved by Duplex bi-metallic tubes which provide the best 
metal or alloy for each heat transfer medium. @ Will a change to thickened-end or 
thickened-center tubes give needed extra resistance where attack is most severe? 
© What actual data on similar exchanger operations are available? 


We at Bridgeport can help you. Our condenser tube experience dates back to 
1900 but our files are completely up-to-date on tube problems reflecting the high 


pressures, temperatures and velocities of modern operations. Write Bridgeport 
Brass Company, Bridgeport 2, Connecticut. 








the “TUBE EATERS” 


Bridgeport condenser and heat exchanger 
tubes in over 50 metals and alloys: 


INHIBITED ADMIRALTY 
INHIBITED ALUMINUM BRASS 
INHIBITED MUNTZ METAL 
70-30 CUPRO NICKEL 
90-10 CUPRO NICKEL 
DEOXIDIZED ARSENICAL COPPER 
INHIBITED ALUMINUM BRONZE 
RED BRASS 
ALLOY 77 MERCURY BRASS 


...plus DUPLEX TUBES...in combina- 
tions of the above alloys, with carbon or 
stainless steel, aluminum, Monel,® 
nickel...or other metals. 
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MODERNIZE YOUR TANK FARM NOW 





with the new Varec All-Weather Breather Valve that 





works perfectly in -60° winters and +125° summers. 


Here’s all-weather performance that’s been proven 
through two full years of Eastern Canada’s rough- 
est climate... frigid winters... hot, humid summers. 
Yet never once did Varec’s rugged new Fig. 2000-61 
ALL-WEATHER Breather Valve fail to operate per- 
fectly. What’s more, this petro-chemical plant can 
look forward to the continuation of this 100% 
performance for many tough seasons to come. 


By modernizing your tanks with this new Varec 
ALL-WEATHER Breather Valve, you are now 
assured of tank safety and vapor saving efficiency 
the year around. 





TRADE @® MARK 
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NEW FIG. 2000-61 MODEL... 
TWO-WAY PROTECTION AGAINST FREEZE-UP. 
Here’s how Varec engineers have solved the cold- 
weather problem: First, both pressure and vacuum 
pallets utilize a flexible diaphragm of special non- 
frosting, icing-resistant material. This eliminates 
possible freezing between pallet and seat ring. 


Second, a special non-frosting, icing-resistant com- 
pound is used to coat the pallet perimeter and stem, 
guide-posts and tip of seat ring. Ice and snow scrape 
free when the pallet lifts. 


For complete information on the 
Varec Fig. 2000-61 ALL-WEATHER Breather Valve 


write for Varec Bulletin No. CP-2701, Dept.CI/1 


THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 North Alameda Street - 


Branches and Representatives in Principal Cities 


Compton, California 


~1 
Ww 











If evaporation is your problem... 
iglaaécan furnish the right answer 


No one type of evaporator can solve all problems profitably. But Bxheak. 
is not limited to one type. Only Bxfhak. makes six basic types of evapora- te ns 
tors for the largest selection in the industry. They are: f * egg — 

Rising Film (VRC) 

Forced Circulation (FC) 

Falling Film (Downflow) 

Agitated or Wiped Film (Roto-Vak) 

Rising-Falling Film (RFC) 

Calandria 
Our Customer Technical Service Laboratory is equipped with each of these 
and can test your material or check your process on any or all of them. The 
results will indicate which evaporator or combination of equipment will 
solve your problem most economically. 

We have helped hundreds of other companies with their processing New Evaporator Bulletin 

problems. We can help you, too. Buflovak Equipment Division, 1551 Fill- Write for your copy of the new 


more Avenue, Buffalo 11, New York. : Evaporator Bulletin, No. 
393, describing basic evaporator 


types and how they are used. 





Buflovak Equipment Division 


BLAW-KNOX 


oe Blaw-Knox designs and manufactures for America’s growth industries: METALS: Rolling Mills * Steel Process- 
ing Lines * Rolls ¢ Castings * Open Hearth Specialties * PROCESSING: Process Design, Engineering and Plant 

BLAW-KNOX Construction Services * Process Equipment and Pressure Piping * CONSTRUCTION: Concrete and Bituminous 
Paving Machines * Concrete Batching Plants and Forms « Gratings * AEROSPACE: Fixed and Steerable 

ae Antennas * Radio Telescopes * Towers and Special Structures * POWER: Power Plant Specialties and Valves 
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How to handle super critical steam at 100 m.p.h. 


Today’s modern power generating 
plants demand superheater tubes 
and piping that must meet the 
highest pressure-temperature com- 
binations ever achieved with steam. 
The Timken Company is supplying 
these tubes—stainless steel pressure 
tubes, In fact, we’ve produced tubes 
made from a special steel never 
before successfully pierced—until 
our experts did it. 

Timken® stainless steel pressure 
tubes are the answer to many high 
temperature-pressure problems be- 


cause we use special techniques, 
unique in the industry, to keep 
physical and chemical composition 
uniform. And you can select from a 
wide variety of sizes and analyses, 
many available from only the 
Timken Company. 

Let Timken Company metallur- 
gists help you solve your tough 
steel problems. They’re acknowl- 
edged experts in their fields. They'll 
work with you to select the stainless 
steel pressure tube to suit your needs 
and give you your money’s worth. 


Call or write: The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Cable: ““TIMROSCO”’. Makers of 
Tapered Roller Bearings, Fine Alloy 
Steel and Removable Rock Bits. 


® 


Fine 
Alloy 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN MORE THAN 40 CITIES IN THE UNITED STATES 
Call on us at the National Metal Exposition, Cobo Hall, Detroit, October 23-27, Booth 739. 
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The specialists at General American’s 
Kanigen plant in Sharon, Pennsyl- 
vania can deposit an even coating of 
hard nickel alloy on most Ierrous 
metals in common use. Regardless of 
how high, wide or heavy the object 
is, if you can get it to Sharon, we 
can plate its interior. 

Before General American developed 
Kanigen coating, it was next to im- 
possible to deposit an even nickel 
plating over very large surfaces or on 
many complex shapes. Since Kanigen 
nickel plating is purely a chemical 


IF YOU CAN 
SHIP IT 


WE CAN PLATE IT! 
NO MATTER WHAT THE SIZE 
OR SHAPE OF YOUR PRODUCT, 
IT CAN BE COATED BETTER 


WITH KANIGEN 


NICKEL ALLOY 


Kanigen Division 





process involving no electric current, 
it works equally well on simple or 
complex shapes and on small or large 
surfaces. Thickness uniformity of 
the coating is independent of part 
complexity or size. 


Only General American and its 
authorized licensees around the world 
can show you how Kanigen coating 
may improve your product. The 
Kanigen process is protected by 
more than 30 separate patents. For 
detailed technical literature, write 
for bulletin No. 561. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street, Chicago 3, Illinois 


KANIGEN 





Offices in principal cities 
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“We have been using PAYLOADER tractor-shovels since 
1946 but we find that the H-25 is an all-around bigger 
horse,” says J. T. Paul, Plant Supervisor for the Victor 
Fertilizer Company in Chester, South Carolina. “It has 
excellent digging power plus fast delivery speed—yet, it 
can be maneuvered in real close quarters to do the job 
that previously called for smaller loaders. In our opera- 
tion, PAYLOADER equipment has given us continuous pro- 
duction service with outstanding dependability.” 


VICTOR FERTILIZER is a typical mixing plant. They 
serve an area within a 100-mile radius largely devot- 
ed to cotton, general agriculture and dairy industries. 
Their present PAYLOADER equipment consists of a 
new 2,500-lb. capacity Model H-25, two smaller 
HA’s (2,000-lb. operating capacity) and a larger 
Model HE for all railroad car unloading, bagging 
and mixing duties. 


THE IMPRESSIVE REPORT they give on the H-25’s 
performance is typical, too, because it is the most 


“proven dependability keeps materials moving” 





productive rubber-tired loader ever built in this size 
range: 


Mechanically —it combines 2,500-lb. capacity, 6-ft. 
turning radius, full power-shift transmission, power- 
steering and power-transfer differential to move big 
tonnages even in close quarters. 


Maintenance— Many special features have been 
“built-into” the H-25 PAYLOADER to protect it against 
costly downtime: A dry-type air cleaner system, car- 
tridge type oil filters, sealed and self-adjusting hy- 
draulic service brakes, parking brake enclosed in 
transmission, special grease and oil seals on all vital 
pivot points. 

WHY NOT CONTACT your nearby Hough Dis- 
tributor and have him demonstrate how the greater 
production, lower maintenance performance of an 
H-25 can reduce your cost in bulk handling? See him 
soon or return the coupon. 





MOUG 


THE FRANK G. HOUGH CO. g 
UBERTYVILLE, ILLINOIS Ki 
SUBSIDIARY - INTERNATIONAL HARVESTER COMPANY 


HOUGH, PAYLOADER, PAYMOVER, PAYLOGGER, 
PAYDOZER and PAY are registered trademark 


Send “Industrial Nome 
Material Handling Title 
from A to Z" 


THE FRANK G. HOUGH CO. 10-A-1 
754 Sunnyside Ave., Libertyville, Illinois 








Company 





Street 





City State 








ee ee ee 





names of The Frank G. Hough Co., Libertyville, tll. 
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Only ’round the clock screening meets Maas’ custom requirements 


Sweco Vibro-Energy Separators operate 24 hours a 
day, seven days a week, at A. R. Maas Chemical 
Co., division of Stauffer Chemical Co., South Gate, 
Calif. Costly down-time and maintenance ordinarily 
caused by screen blinding are reduced to a minimum 
with swEco’s effective ball tray design. Maas installed 
one of the first sweco Separators in 1953. Today, 
seven 48-inch, multiple-deck units handle its produc- 
tion of photo chemicals, organic chelating agents, and 
a complete line of sodium phosphates, all to exacting 


customer specifications. Units transmit no vibration 
so are easier and more economical to install, and they 
use only 1/3 of the normal power required. The swEco 
Separator’s quick screen change and longer screen life 
cut operating and maintenance costs. For full details, 
application data, or free screening demonstration in 
your plant with your materials, write SOUTHWESTERN 
ENGINEERING CO., 4800 Santa Fe Avenue A! 

Los Angeles 58, Calif., Dept. 3832. SWECO 
+Vibro-Energy separators, grinding mills, finishing mills + 


“See SWECO Booth 1250-52 Chem Show, Nov. 27-Dec. 1, N.Y.C.” 
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Anhydrous Ammonia 
Brine 

Caustic Catalyst 
Caustic, 50% Solution 
C0», Liquid 
Diethylene Glycol 
Di-propargy! Ether 
Hydrocarbons 


ARE GIVING YOU PUMPING PROBLEMS? 





Methanol Amine 
Naphtha @ 300° F 
Nickel Catalyst Slurry 
Nitric Acid 

Pulp Density Mineral Ore 
Silica Gel 

Slurry 

Sulfuric Acid 
Tanning Solution 
Urea 

Water 


Where the pressures are high. . . or the liquids 
are tough to handle . . . that’s for us! 


The list above is typical of the special pumping 
problems we have solved for the process industries 
... problems that call for an intimate knowledge 
of what it takes to handle corrosive, viscous, 
abrasive or highly compressible fluids over a wide 
range of pressures and temperatures. 


This specialized experience is ready to work on 
your specific pumping problems . . . to explore 
them in depth and find a better answer, not just 
an answet. 


Aldrich Pumps range from 25 to 2500 hp.; pres- 
sures to 50,000 psi. For fast reference see our insert 
in Chemical Engineering Catalog. For complete data 
write ALDRICH PUMP COMPANY, 3 Gordon Street, 
Allentown, Penna. 


The tough pumping problems go to 


Sy, wo 
*SiolaRy oF inGERSOLY* 
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Process Flowsheet 


















“Oil” Refinery, 
New Style, Geared 
To Hydrocarbons 
Trend 
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A novel Canadian refinery may be the pace- 
setter for a new look in hydrocarbons pro- 
duction. It yields gasoline and distillate fuels 
with minimum processing, while providing 
a logical outlet for byproduct condensate 
from natural gas. 


N. P. CHOPEY, Assistant Editor 


North view of the process area shows the crude fractionat- 
ing unit on the left. The Platformer/Unifiner towers are to 
the right. 
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An unusual, 5,000-bbl./day refinery of Canadian 
Oil Cos., Ltd., near Innisfail, Alta., is dovetailing 
into Canada’s booming natural-gas economy. 

On stream since last fall, the $4-million 
facility produces butane, premium and regular 
gasolines, domestic heating oil and diesel fuel. 
But, it is designed primarily to process not crude 
oil but byproduct condensate from natural gas 
processing. 

Condensate is a rich feedstock, with gasoline 
yield around 80%. Therefore, the refinery pro- 
cessing sequence is simple. Basically, it consists 
of a feed fractionator followed by three units 
that use processes licensed from Universal Oil 
Products Co.: a Merox unit to remove sulfur 
from straight-run gasoline, and Unifiner and Plat- 
former units to purify and reform naphtha. 

Engineered and built by Canadian Bechtel 
Ltd., the refinery boasts other features, too. One 
is feedstock flexibility—-feed may be either con- 
densate or a mixture of condensate and crude oil. 
And, process units are in a tightly integrated 
pattern, are physically located as close as prac- 
tical to natural product flow. This gives several 
advantages: 


¢ Process control is easily consolidated. 

«Minimum process reheating is required. 

¢ Refinery plot plan can be small. 

¢Investment for pumping, piping and inter- 
mediate storage is low. 

The area is noted for dry climate, so the 
plant uses air-fin coolers for virtually all process 
cooling. Water consumption is only 15 gpm.—in 
contrast with 30,000 gpm. at Canadian Oil’s refi- 
nery in Sarnia, Ont. All pumps except one have 
electric drives; steam use is confined mainly to 
equipment tracing and heating of buildings. The 
facility is highly automated, and its operating 
force consists of one day-foreman plus shift crews 
of a foreman and three operators. 
>Feedstock—Condensate feedstock, which cur- 
rently comes from a gas processing plant at Car- 
stairs, Alta., is preheated in heat exchangers and 
then goes to the fractionation-unit heater. Lat- 
ter raises the temperature of the feed to nearly 
650 F. 

Heated stream enters the fractionation col- 
umn, a 66-ft. tower that yields straight-run gas- 
oline overhead, naphtha and distillate-fuel side- 
streams, and a heavy bottoms stream. A portion 














Bird’s eye view reveals neatness and expanse of Canadian Oil’s new refinery. 
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boil stripper that takes out light ends, then goes 
to storage for sale as domestic fuel oil or diesel 
fuel. 

>Overhead—Meanwhile, the overhead stream 
from fractionation is condensed and sent to a 
debutanizer that removes butane and other light 
gases. This light stream is cooled. Uncondensed 
gases go to refinery fuel; the butane undergoes 
a caustic wash that takes out sulfur, and a water 
wash to remove residual caustic. Purified butane 
is sent to storage, where it is available for gas- 
oline blending. 

Straight-run gasoline from the bottom of the 
debutanizer enters the Merox unit. Here, it first 
receives a caustic scrub, then enters the Merox 
reactor for mercaptan removal. At Canadian Oil’s 
unit, this reactor contains a solid-bed arrange- 
ment of an undisclosed organometallic catalyst 
supported on a carbon base. 

Effluent is filtered to remove residual caustic 
and goes to storage for gasoline blending. 
»>Naphtha—The naphtha cut from feed fraction- 
ation is stripped in a reboiler, to remove light 
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SHIPPED 
LOCKED 


BEMI-STRIP* BAGS 
WON’T OPEN... 
UNTIL YOU 


STORED . , GRAB THE TAB! 
[ 0 C 4 a D ; Manufacturers are now using millions 
: of these rugged multiwall bags with the 


patented easy-opening TAB. Their 
products are shipped, stored, and han- 
dled in Bemi-Strip bags with complete 
confidence that they will not open 
accidentally. 
Your customers, too, will appreciate 
= getting bags that are intact, yet open 
Ae 3 easily and safely without the aid of 
HANDLED aha cutting tools. Material pours cleaner 
Zu since there are no thread ends to con- 
= tend with ...and in many cases, the 
bags can be reused because they are 
undamaged in opening. 
Look for the TAB. It is your assurance 
that you are getting the original easy- 
opening bag with guaranteed locking 
features. 
Call your local Bemis packaging spe- 
cialist. He can demonstrate these Bemi- 
Strip benefits right in your own plant. 
Bemis Bro. Bag Co., 408-R Pine Street, 


St. Louis 2, Missouri. 
* Trade-Mark 


Bemis 


where packaging ideas 
are born 


YET THE 
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Available in following types... 


FLASH DRYING and 
PULVERIZING with 
the IMP MILL. 


FLASH DRYING and 
DISINTEGRATION 
with the CAGE MILL. 


FLASH DRYING by 
AIRSTREAM without 
DISINTEGRATION. 


FLASH DRYING by 
MULTI-STAGE SYS- 
TEM combination of 
AIRSTREAM and the 





CAGE MILL. 








IF there is any phase of your manufacture that requires the drying of materials 
in finely divided form, Raymond Flash Drying offers advantages, which will simplify 
the process, improve the product, reduce operating and maintenance costs. 


This is a versatile system that can be readily adapted to your particular problem. 
The standard equipment may be furnished with different component units for 
such operations as: 


Drying and grinding simultaneously with the removal of any specified percent of moisture. 
Drying and disintegrating the natural material to normal particle size without reduction. 
Drying finely divided material by airstream system to make a fluffy, free-flowing product. 


Raymond equipment handles the material automatically in a clean, safe, dust-free 
operation. Drying is instantaneous with excellent control of the final moisture content. 


Write and tell us the requirements of your finished product—we can advise you on the 
type of Flash Drying unit needed to handle it for any capacity rating. 


FOR FURTHER DETAILS, SEND FOR RAYMOND FLASH DRYING CATALOG NUMBER 82E 


COMBUSTION ENGINEERING, INC. 
ymeond Stivisé. 


427 WEST RANDOLPH STREET @ CHICAGO 6, ILLINOIS 


Sales Offices 
in all 
Principal Cities 


Combustion Engineering- 
Superheater Ltd. 
Montreal, Quebec, Canada 
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The right grade for every degree of clarity 
with Celite Filtration 


For any filtration problem, there’s a Celite® filter aid 
grade that gives you the exact degree of clarity de- 
sired at the fastest flow rate obtainable. Celite is 
available in many different grades, including special 
grades for specific applications. No other supplier 
gives you so wide a choice. 

Celite’s lower wet density means greater surface 
coverage, and its higher uniformity provides more 
consistent results from month to month, carload to 
carload, year after year. 

For full details on how Celite gives the fastest, most 
efficient filtration at the lowest possible cost write: 
Johns-Manville, Box 14, New York 16, N. Y. In 
Canada: Port Credit, Ontario. Cable: Johnmanvil. 
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4 A “ Binns -. Be B 
Perlite Fibra-Flo® 752 Fibra-Flo® 750 
(asbestos and cellulose) (asbestos) 


These photomicrographs show the range of characteristics 
available with Celite filter aids. | _ 
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The only valves with ALL these features! 


on == —— = 









) 1. Complete identification on 
—--’ metal disc. 


2. Depressed-center, knobbed 
handwheel avoids hand injury. 





_..3. Hi-temperature, anti-galling 
stainless steel yoke nut insures 
4 trouble-free service. 


4. Stainless steel packing gland 
/ studs and nuts won’t corrode. 


- 5. Quality general purpose pack- 
a _ ing in the only adequately sized 


















































‘ stuffing box in the industry. 
> 6. Bolting nuts have clearance for 
= ‘socket wrenches — a real safety 
= nme / feature! 
a —— A 
——s ae J. Round bonnet flanges for even 
a — — / distribution of bolting stresses. 
0 == / ,8 Widest, best designed, spiral 
| va = wound gasket for leak proof service. 
oe cas 
= v 9. All gate valve seats hard faced 
o3 with Stellite — standardized only 
re Ve by Vogt. 
as / 10. Stainless steel gates hardened 


VA to 500 Brinell with flatness of two 
light bands (.000022 inches). 


11. All pressure parts are forged 
stee! to insure safety. 








12. Maximum interchangeability 
of parts. 





13. Fillets on all corners increase 
strength. 

















14. All exterior surfaces are treated 
with a phosphate coating for rust 
prevention and as a base for 
painting. 











15. A complete line of Vogt valves 
is carried in stock. 






























































\ For literature 
write to Dept.24A-FC. 


HENRY VOGT MACHINE CO. 
P. 0. Box 1918, Louisville 1, Kentucky 


FORGED STEEL VALVES 
oo fittings, flanges & unions 





SALES OFFICES: Camden, N.J., Charleston, W.Va., xa For Direct Long Distance to 
Chicago, Cleveland, Dallas, Los Angeles, New York, Louisville dial: 502 ME 4-941] 
St. Louis 
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WHAT’S NEW IN CHEMISTRY? 


Some 400 chemical engineers met in Chicago last week at a conference designed 
to give them a quick but comprehensive look at “New Trends in Chemistry.” 
This conference, jointly sponsored by Armour Research Foundation and this 
magazine, produced 13 authoritative papers that will be published in this and 
subsequent issues of CHEMICAL ENGINEERING. It featured a “small-meeting at- 
mosphere” that afforded participants leisurely opportunities to make new contacts 
and pick up new information. 

This is our second such conference. In the first, at Kansas City a year ago, we 
collaborated with Midwest Research Institute. The next one, scheduled for April 
1962 at San Antonio, is being arranged jointly with Southwest Research Institute. 
The pattern that has been established for these annual conferences is for us to 
invite the joint sponsorship of a nonprofit research institute, which participates 
in the selection of conference theme, papers and speakers, and handles local ar- 
rangements. On its part, CHEMICAL ENGINEERING works with the speakers, makes 
the preprints and publishes the papers. 

There may be those who ask why we have chosen to augment the already over- 
flowing schedule of technical meetings. We might answer that we are aiming at 
a fresh concept in technical meeting planning, one which is different from that 
of the technical societies and noncompetitive with them. The basic idea is to 
select meeting themes that are outside the normal scope of existing technical 
societies. The conference just past, for example, set as its goal the survey of more 
than a dozen fields of chemistry in such a way that chemical engineers, few of 
whom have any opportunity to keep up with more than one branch of chemistry, 
could learn quickly of recent advances in many fields, and learn in a way that 
recognizes the professional differences between chemist and chemical engineer. 

Similarly, the conference a year ago on “The New Chemical Engineering” 
sought to alert chemical engineers to the increasing dependence on mathematics, 
physics and chemistry that is inevitably making our profession more “scientific” 
in character. In neither case have the technical societies approached such sub- 
jects except for the benefit of those who are already expert in these areas. 

With this background, those readers who did not attend the Chicago conference 
can now turn the page for an up-dating in high-temperature and high-pressure 
chemistry. Each subsequent issue through the end of the year will carry two or 
three additional conference papers, dealing with such subjects as physical chemis- 
try and catalysis, the solid state, metallic complexes and nonaqueous chemistry, 
organic and inorganic polymers, organic semiconductors, and radiation chemis- 
try and ion exchange resins and membranes. 

—CEcIL H. CHILTON 
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University of Wisconsin 


































































































Since high-temperature chemistry has become one of the more inter- 
esting and active research fields in the last 15 years, there have been many 
reports of new and unusual types of molecules generated in flames, shock 
tubes, electric arcs or other high-temperature systems. This paper dis- 
cusses experimental and theoretical approaches to understanding such 
phenomena, in terms of molecular structures and thermodynamics. 

When one wants to explain what is happening in a new system, he 
starts from his understanding of some other system and then by analogy 
extends his ideas to the new uninvestigated area. To predict what should 
happen at high temperatures, he obviously would try to understand what 
happens at low temperatures and then extend his knowledge into the new 
region. 

To organize chemical observations about low-temperature phenomena, 
one may formulate these simple familiar rules: (1) valences (oxidation 
states) of atoms are simple and understandable in terms of electronic 
ground-state configurations; (2) atoms prefer to form molecules that 
have a maximum number of paired electrons; odd molecules are unusual; 
(3) filled octets are desirable electronic configurations; (4) most spon- 
taneous reactions are exothermic; (5) condensed phases are strictly 
stoichiometric. Rules of this sort are satisfied by most organic molecules 
and are suggested as a starting point for predicting what happens in a 
high-temperature system. 

Further, one might think about the relationship between a condensed 
phase and its equilibrium gas phase. If one considers organic systems, he 
will surely conclude that the species in high-temperature vapors are 
closely related to the structural units in the corresponding liquids and 
solids since in many common organic and inorganic systems, the formula 
unit or molecular species that makes up the solid or liquid is the same as 
the structural unit in the vapor. 

For instance, most chemists are not at all bothered by writing 
HO ciguiaa > HOw... although this could be interpreted to mean that H.O 
molecules are structural units in the liquid and also in the gas. When one 
thinks more critically, he needn't necessarily believe that single H.O mole- 
cules are present in the liquid, but perhaps there are conglomerates of 
H.O—maybe two-, three- or four-molecule units—and perhaps the number 
of molecules per conglomerate may change as a function of temperature. 
This is not, however, indicated in the simple equation for evaporation. 

Finally, on the basis of experience with organic and simple inorganic 
materials, one concludes that there are surely cases where polar molecules 
do associate extensively in vapors. For instance, it is well known that 
aluminum chloride is present in the vapor mainly as a dimer at low tem- 
peratures. But as the temperature is increased, the amount of dimer 
decreases. Consequently, one might generalize that as the temperature 
gets higher, solids, liquids and vapors become simpler. 

This kind of reasoning by analogy was probably applied by most chem- 
ists prior to 1940, and may be why very few people were really excited 
about high-temperature chemistry. If one can predict high-temperature 
phenomena by these simple generalizations, there is then little reason to 
investigate them further. 
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High Temperature and Plasma Chemistry 


Some High-Temperature Generaiizations 
Oxidation States 


A loophole in the general rules commonly used for 
low-temperature chemistry is the concept that oxida- 
tion states are almost “magic numbers,” characteristic 
of the atoms and independent of temperature and pres- 
sure. Actually, the oxidation-state concept should in- 
volve the possibility of considerable variation espe- 
cially with temperature and pressure. The “familiar” 
oxidation state of an element is familiar merely be- 
cause we happen to live and experiment in a world at 
approximately 25 C. and 1 atm. pressure. On a planet 
where the temperature was 500 and the pressure 10° 
atm., “familiar” oxidation states would be very dif- 
ferent. A familiar oxidation state may not be particu- 
larly desirable thermodynamically—but merely one 
that, kinetically, doesn’t disappear so fast. 

Consider a specific example of how the oxidation 
state of an element—in this case, magnesium in mag- 
nesium fluoride—can vary as a function of tempera- 
ture. At low temperatures, the familiar species is 
MgF. (ionic solid) and the oxidation state of mag- 
nesium is the classical value, +2. At medium tempera- 
tures, MgF. vaporizes probably as MgF, gas, and the 
oxidation state is still +2. At higher temperatures, 
there is dissociation and MgF become the stable gas; 
+1 is the oxidation state. At extremely high tempera- 
tures, dissociation to the elements occurs and the zero 
oxidation state would be the prevalent one. In every 
system, one should consider the variation of oxidation 
state with temperature. 

Concerning the influence of pressure on oxidation 
states, consider the interesting suggestion of Hall 
that if atoms were compressed sufficiently, the ener- 
getic order of the arrangement of the atomic orbitals 
could actually be changed. 
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For example, in the elements potassium, calcium, 
scandium (atomic numbers 19, 20, 21), the order of 
orbital energies is such that there are “s’’ electrons 
outermost in all these atoms but there is also an inner 
“d” electron in scandium. Under high pressures and 
high temperatures, this 3-d orbital might become more 
energetically desirable than the “s’” orbital. Then, po- 
tassium might have 3-d electrons in the outermost 
electrons; this configuration change would alter the 
oxidation state since the latter is merely evidence of 
how the atom exchanges or shares electrons and forms 
electron bonds. Thus, pressure could be a very im- 
portant variable. 

When subjected to high pressures, some atoms un- 
dergo abnormal changes in resistance, which suggests 
that the availability of conduction electrons and per- 
haps the order of filling of the electronic subshells may 
change at the high pressures. 


Diatomic Molecules 


The known high-temperature molecules in 1940 were 
summarized almost completely in the first edition of 
Herzberg’s classical book on the spectra of diatomic 
molecules. In the second edition (1950) even more 
diatomic molecules are listed.* Most of these were ob- 
served in electric discharges or in high-temperature 
flames. This was (in 1950) the major summary of our 
knowledge of high-temperature species—they were 
mainly diatomic. 

Herzberg listed about 400 diatomic molecules in his 
second edition, of which about 125 were gaseous 
halides, about 60 were gaseous oxides, but only 13 were 
gaseous nitrides. This seems rather unusual since ni- 
trogen is almost as electronegative as oxygen, and yet 
there are so few metal nitrides. Since there should be 
combinations between electronegative and electroposi- 
tive elements, metals and nitrogen would appear to 
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offer a good source for molecular combinations and one 
would expect that many diatomic nitrides exist that 
have not yet been discovered. 

The total number of possible diatomic combinations 
is obviously many thousands—certainly, a lot of the 
possible diatomic molecules were not known in 1950. 
Research from 1950 to 1961 has added many new ones. 

One might assume that, at least for the 400 mole- 
cules known in 1950, fairly complete data would be 
available. This, however, is far from true. Of the 
diatomic molecules listed by Herzberg in 1950, about 
half are very poorly identified. 

Gaydon has extended the coverage of dissociation 
energies to 1953, and many of them are well known. 
In some cases, however, the uncertainties are of the 
order of +1 electron volt (+23,000 calories/mole). 
If the heat of formation or the heat of dissociation of 
a molecule is uncertain by 23,000 calories, one really 
doesn’t know very much about it. 

The detailed electronic configurations, which one 
might expect to have been worked out by theoreticians 
for simple diatomic molecules, are also poorly under- 
stood, both experimentally and theoretically. The 
ground electronic state has not been definitely fixed 
for a very large number of the molecules known in 
1961. This applies not only to exotic molecules but also 
to many of the well-known diatomic species such as 
BN, MgO, AlO, CaO, Se., etc. 

Obviously, there are many, many missing pieces of 
data for diatomic molecules. 


High-Temperature Vapors May Be Complex 


An important point in any study of high-tempera- 
ture systems is the justification of the increased com- 
plexity of some high-temperature vapors with increas- 
ing temperature. This was pointed out in its clearest 
form by Brewer.’ 

Consider the vaporization or sublimation of metal 
to form a vapor that consists of monomers and dimers. 
(It could just as well consist of monomers, dimers and 
trimers, and perhaps even tetramers.) When one sub- 
limes a single atom from solid to vapor, he puts into 
the system the heat of sublimation of the monomer; 
if he then sublimes another atom, he,again puts in the 
heat of sublimation to form the gaseous monomer. 
Thus, the energy needed is twice the heat of sublima- 
tion in order to get two gaseous M-atoms. One can also 
get two gaseous M-atoms through an alternate path by 
subliming directly to form M...,., by supplying the 
heat of sublimation of the dimer, then dissociating the 
M....,. into atoms and getting the dissociation energy 
of the dimer. 

What, then, is the relative importance of dimers and 
monomers in the vapor over the metal M? There are 
two cases to consider: (1) where AH,,;,,... is greater 
than AH monomer); and (2) where AH aimer, is less than 
AH Gnonomers This obviously depends on whether the dis- 
sociation energy of M. is greater or less than the heat 
of sublimation to form the monomer. 

In the first case, a plot of the log of the pressure of 
monomer vs. 1/T should give a straight line with slope 
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AH,. On the same graph, the dimer would yield a 
straight line of slope AH, where AH), is greater than 
AH,. Since the slope for the dimer is greater, the M. 
species should gain in importance relative to the M 
species and may, if the entropies are appropriate, actu- 
ally become predominant at high enough temperatures. 
This is a situation that exists for many refractory 
materials, and one can expect complex polyatomic spe- 
cies when carbides, nitrides, silicides and other refrac- 
tory substances undergo sublimation or vaporization. 
The alternate possibility where AH ¢nonomer) iS Qreater 
than AH (aimer) gives the same sort of plot, but reversed. 
This is the situation for AIC], where at low tempera- 
tures the dimer is more important than the monomer; 
at high temperatures, the monomer is more important 
than the dimer. 


Ions Play Significant Roles 


The spectrum of possible polyatomic species in high- 
temperature gases includes both positive and negative 
ions of the parent molecule, and all the conceivable 
fragments—with the endothermic, highly charged 
fragments being favored more and more. Thus, ions 
are the predominant species in plasma devices. Mole- 
cule ions are dissociated at T > 15-20,000 K., and at 
higher temperatures one expects to find atomic ions of 
various charges. These species can be treated by the 
laws of classical thermodynamics, modified to take the 
inter-ionic attraction or repulsion into account. Inter- 
estingly enough, in low-density plasmas, the Debye- 
Huckel theory works very well and equilibrium calcu- 
lations can be made. 

From a synthetic viewpoint, ions are energetic re- 
actants that may provide new ways to form desirable 
products. Ion-molecule reactions in mass spectroscopy 
yield strange species like CH,;*, ArCH,*, ArC*, etc. If 
neutral molecules can be isolated, even though they are 
metastable, a whole new realm of chemistry will be 
opened for exploration. 


High-temperature Gaseous Molecules 
Pressure and Vapor-Density Measurements‘ 


One can learn about high-temperature vapors 
through the study of vaporization processes. One may 
measure total vapor pressures in a closed system with 
the manometer, e.g., as when measuring the vapor 
pressure of water at 100 C. Such a static system is 
not practical for measuring vaporization pressures of 
refractory substances (graphite at 2,500 C., for in- 
stance) and such pressure measurements yield no 
direct information about the nature of the vapor 
species unless special arrangements are made. 

Another technique for vapor-pressure measurement 
that requires no assumption about the molecular 
weight or vapor species present is the classical boiling 
point experiment. Here one observes variation of the 
boiling point as a function of pressure. As one reduces 
the pressure over a liquid, it begins to boil at the tem- 
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perature where the pressure in the system is equal to 
the vapor pressure of the liquid. This gives a unique 
determination of the vapor pressure without any 
assumptions regarding molecular weight. It has spe- 
cial advantages when compared with other techniques 
where molecular weight assumptions are required, as 
one may show up cases where incorrect assumptions 
have been made about vapor species and thus get a 
better idea about the true nature of the vapor. 

From such experiments, one can get vapor-pressure 
measurements and, in combination with measurements 
made by other techniques, it is often found that the 
molecular weights of vapors are not simply those of 
the individual primary units in the solid. 

A recent example of the application of this technique 
involves the alkali halides, which have been exten- 
sively studied over the past 50 years. For NaCl, Nabr, 
KCl, ete., it has been found that boiling point meas- 
urements do not agree with pressure measurements 
made by other techniques when monomeric species are 
assumed to be the main species present in the vapor. 
The only explanation for the discrepancy is that the 
molecular units in the vapor are not monomers. One 
also finds from studies of mixtures of sodium fluoride 
and zirconium fluoride that the boiling point calculated 
on the assumption that ZrF, is the only volatile species 
is not in agreement with the boiling point determined 
directly. Complex molecules like NaZr.F, must be as- 
sumed in order to reconcile the measurements. 

Vapor densities also give information about high- 
temperature gases. Around 1900, Biltz, Von Warten- 
burg and Nernst made measurements of vapor 
densities for a number of inorganic substances at 
temperatures up to 2,000 C. A large iridium tube was 
used as the heater. Essentially, a sort of Dumas ex- 
periment was performed—a substance was vaporized 
at the high temperature into a known volume. From 
the vapor-density measurements reported in 1900, it 
was apparent that many substances did not have the 
vapor densities one would predict from the simple 
formula unit for the solid. An interesting observation 
was that cuprous chloride vapor apparently had the 
molecular weight of a dimer, (CuCl)., so the possibility 
of such a complex molecular species was suggested. 
It was not until 1948 that Brewer and Lofgren showed 
that the vapor over cuprous chloride consisted of CuCl 
and (CuCl), in approximately equal amounts (at the 
temperature of the vapor-density experiment). 

Another important vapor-pressure technique is the 
transpiration or flow type of measurement. Here, one 
measures the rate of transfer of a saturated vapor by 
a known amount of flow gas. If one can make sure that 
saturation occurs and if he knows the molecular weight 
of the vapor species, he may then calculate the moles 
being transferred from the gas flow and the equi- 
librium pressure. A particular example of work of this 
type concerns the vapor species in equilibrium with 
water and B.O;. When one passes an inert flow gas 
over B.O, at 1,000-1,200 C., the B.O, vaporizes at a 
given rate. If a small amount of water is present in 
the flow gas, the rate of evaporation is enhanced about 
30-50 times because of the formation of new molecular 
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species in the vapor. One must find out what these 
species are and use this knowledge to make meaning- 
ful calculations from the transpiration data. 


Low Pressure Techniques 


Several theoretically sound approaches exist for 
measuring vapor pressures in the region below 1 mm. 
Two of these are of special interest because of their 
wide application. The first is the Knudsen effusion 
technique in which one observes the rate of escape of 
an equilibrium vapor from a closed container through 
a small hole in its lid. The second is the Langmuir 
free-evaporation technique where one observes the rate 
of escape of molecules from a surface of known area 
into a vacuum. In both cases, the equations relating 
the rate of escape of molecules and the equilibrium 
vapor pressure involve the molecular weight of the 
yapor species. One normally assumes a value based on 
the best data available, and calculates vapor pressure. 

Of special interest in the application of the Knudsen 
and Langmuir equations are considerations based on 
the geometrical configuration of the cell or surface 
from which evaporation takes place, and factors in- 
volved in the mechanism of evaporation that may cause 
the evaporation process to take place at a lower rate 
than that predicted from equilibrium thermodynamics. 
This latter situation is resolved experimentally by the 
introduction of a factor (alpha—the condensation or 
evaporation coeflicient) that may have values ranging 
from zero to one, depending on the barrier over which 


evaporation processes must proceed. 


Neither method can give a direct idea about the 
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nature of vapor species from weight loss or mass trans- 
fer measurements alone, but from this, in combination 
with an ingenious modification known as the torque- 
Knudsen measurement, one may deduce the average 
molecular weight of the vapor species. 


High-Temperature Mass Spectrometry 


One of the most significant direct methods for estab- 
lishing the nature of high-temperature vapors makes 
use of the mass spectrometer.” 

The pioneering work at the University of Chicago 
by Prof. Mark Ingraham and Dr. W. A. Chupka, and 
at the RCA Laboratory by Dr. R. E. Honig, has shown 
the versatility of this tool for high-temperature re- 
search. For example, their studies have proved what 
was indicated in 1900, that alkali halides consist not 
only of monomeric species but also of dimers and 
trimers; that gaseous alkali hydroxides consist of 
monomeric, dimeric and probably trimeric species; and 
that many oxides like MoO, vaporize as trimers, tetra- 
mers and pentamers. 

When one vaporizes germanium from a Knudsen 
effusion cell into a mass spectrograph, and examines 
the mass distribution, he finds that the predominant 
species is Ge atoms—but a significant amount (in this 
case, a few percent of the vapor) consists of Ge., Ges, 
Ge,, and even measurable amounts of Ge., Ge,, Ge; and 
Ge,. Germanium vapor, therefore, is far from simple 
and the existence of seven- and eight-atom molecules 
presents a very imposing problem for those who wish 
to explain the nature of chemical bonding in such a 
system. Some typical sorts of complex species that 
have been observed are listed in Table I. 


Optical Spectroscopy 


Until about 1956, most high-temperature optical 
spectroscopic work concerned only the visible and 
ultraviolet spectral regions. Very little had been done 
in the vacuum ultraviolet region and, though many 
infrared spectra of stable molecules at ordinary tem- 
peratures (and even up to 200 C.) were available, al- 
most no one had then studied the infrared spectra of 
high-temperature species. Microwave spectroscopy had 
been extended to a few systems at temperatures of sev- 
eral hundred degrees. 

Since 1956, there have been some definite improve- 
ments. Several investigators have tried to extend 
visible, ultraviolet and even vacuum ultraviolet spec- 
troscopy to systems that are better defined by studying 
the absorption spectra or the emission spectra from 
gases that are in equilibrium in well-defined regions 
of a furnace. As typical studies, one might cite the 
observation of the C. and C, molecules by spectroscopic 
techniques. C,; was observed spectroscopically only 
after a careful mass-spectrometric study indicated its 
presence in carbon vapor. 

The story of C, is interesting. Around 1940, a band 
was reported in certain stellar spectra at 4,050 A., 
which became known as the “4,050-band’’.” Since the 
star was rich in carbon and hydrogen, it was thought 
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that CH, might be the source of the spectrum. To learn 
more about the spectrum “CH.,” someone performed 
the crucial experiment of studying it in the laboratory 
in an electric discharge with some deuterium present. 
The spectrum remained unchanged when deuterium 
was substituted for ordinary hydrogen, and this elimi- 
nated the possibility that CH. was the emitting mole- 
cule. The spectrum remained unexplained for several 
years until a mass spectrometric investigation of car- 
bon vapor showed that C, was a very significant 
species.’ Laboratory production of the 4,050-band sys- 
tem, with C-13 instead of C-12 carbon, showed isotope 
shifts that agreed very nicely with those predicted for 
a linear C, molecule.® The ‘“‘4,050-band” system is then 
due to C, but it required a combination of optical and 
mass spectrometry to prove the identity of the emitter. 

The C, system, as well as many of the C. spectro- 
scopic bands, falls in very accessible regions of the 
spectrum. Still, these bands have not been comp!etely 
understood until quite recently. Gaseous C. gives rise 
to a number of band systems, including the well-known 
Swan bands, in the visible region around 5,000-5,600 
A., as well as several systems in the ultraviolet and 
in the infrared. One important question about the C. 
band system concerns the nature of the ground elec- 
tronic state of C.: Is it a singlet or a triplet ground 
state? This question has now been resolved by optical 
spectroscopic studies which show the singlet state is 
very slightly (~600 cm.") lower.’ 

Another optical spectroscopic study concerns the 
molecule Mg.. One might predict that Mg atoms would 
not form a homonuclear diatomic molecule because they 
have two “s’” electrons in a “satisfied” subshell. Fur- 
ther, one sees little reason why this molecule, assuming 


Complex High-Temperature Species Observed 
With a Mass Spectrometer—Table I 


Condensed Phase Vapor Species at Equilibrium 


(In Knudsen Cell) (Observed as Positive Ions) 

Graphite | C, C., C., C:, oak wash emennte @ 
higher polymers 

Ge Ge,, Ge., Ge;.. . Ges 

Al.O; Al.O, AlO, Al.O., elements 

Cr.0; CrO, CrO., CrO,, elements 

wo, (WO;);, (WO;)., (WO;);, elements 

BeO (BeO),, (BeO).... (BeO),, elements 

B.0;-H,O HBO., (HBO.);, H;BO;, H.O 

LiF (LiF),, (LiF)., (LiF);, elements 

NaOH (NaOH),, (NaOH)., (NaOH),, H.0, 
elements 

LiF -AlF; LiAIF,, LiF, AIF;, elements 
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it can be formed, would be very stable, or why it would 
be a significant gas species at 1,500 or 2,000 C. Never- 
theless, if one suddenly plunges some magnesium 
nitride into a furnace at about 1,500 and observes the 
absorption spectrum of the vapor, a narrow absorption 
line for magnesium atoms appears after one minute. 
After two minutes, the line broadens and, after ten 
minutes, it is very broad; but one can also note three 
definite banded absorptions that are the spectral bands 
of Mg.. From an analysis of the spectrum of Mg., one 
can establish the dissociation energy as 7 kilocalories / 
mole, so it is a very weak, but nevertheless an existent, 
molecule.” Actually, Mg. becomes a more and more 
important species in the saturated vapor over mag- 
nesium, at high temperatures, in spite of this very 
low dissociation energy, as one can see by the type of 
reasoning outlined in an earlier section. 

Another extensively studied electronic spectrum in 
the visible region is the green emission observed in 
flames in which boron compounds are burned.” This is 
the classical qualitative test for boron. But, what is 
the emitter of this green color? First reported about 
1823, the green color was tentatively attributed to 
gaseous boric acid. For reasons related to their appear- 
ance on a photographic plate, these bands were called 
the “fluctuation bands of boric acid.” Later, it was 
suggested that the emitter identified with these bands 
was probably some boron oxide molecule, not boric 
acid. Finally, Singh suggested the BO molecule. 

In 1954, Soulen and Margrave studied the absorp- 
tion and emission spectra of the equilibrium gases over 
liquid B.O, at about 1,500 C. They found that if one 
places a boat of B.O, in a tube, heats it up and looks 
through the tube, he sees a green gas above the B.O,. 
Mass spectrographic studies of B.O, effusing from a 
Knudsen cell have shown that the major species is 
B.Oscas) and since there was also a green gas over 
B.O;, it seemed reasonable to identify the green gas as 
characteristic of BO, The complicated spectrum is 
typical of that expected for a polyatomic molecule and 
has many lines that fall in the visible region over the 
range 4,000-6,000 A. Isotope shifts are easily observed 
by substituting B-10 or B-11 for the normal isotopic 
mixture, but no detailed analysis of the spectrum has 
yet been made. 

From the rate of change of intensity of the spec- 
trum with temperature, one finds a variation that is 
essentially that predicted for the rate of change of 
concentration of B.O, molecules, i.e., the heat for the 
process forming the emitter at 1,500 C. = 76 + 2 
Keal./mole. 

However, Kaskan and associates” have recently 
studied some boron-hydrogen-oxygen flames that also 
produced the green emitter. They observed that the 
rate of change of intensity of the green color, as one 
moved down the flame was similar to the rate of change 
of intensity of OH emission in the same flame; thus, 
the green emitter was disappearing at about the same 
rate as OH. This was unexpected since OH is a free 
radical, and B.O, is a classically satisfied molecule; yet 
the green color seems to have the properties of a free- 
radical spectrum. Kaskan suggested that perhaps the 
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green emitter was not B.O, but some other molecule 
formed in the combustion process. 

Further experiments have shown that this green 
color arises from the presence of very small amounts 
of oxygen dissolved in the B.O,;. In Soulen’s experi- 
ment, this was not removed. 

The only way to remove the dissolved oxygen com- 
pletely appears to be by purging the liquid with nitro- 
gen or argon for some time at a high temperature so 
that the bubbles of purge gas carry out the dissolved 
O.. From studies of the dependence of the green band 
intensity on oxygen pressure by Kaskan and_ by 
Greene, the emitter has been unequivocally identified 
as the BO. molecule. There is, over B.O, in the pres 
ence of oxygen, a considerable amount of BO.. When 
a boron-hydrogen-oxygen flame burns in air, the pres- 
sure of BO. is about equal to the pressure of B. O, at 
1,500 C. Thus, BO. is an important constituent of the 
B-O-H flame gases giving them a green color. 

Although the green color was at first observed in 
1823, the BO. remained unidentified, and actually un- 
expected, until last year. This is just another example 
of how optical spectroscopy involving electronic energy 
levels can be applied to identify or show the existence 
of unusual high-temperature species. 

Infrared spectroscopic investigations give useful in- 
formation about vibrational levels without the extra 
complications of electronic energy levels. Infrared 
spectroscopy of high-temperature systems was not ex- 
tensively practiced until the work of Klemperer,” of 
Dows and Porter,“ and of Margrave and Spinar.’ 
Klemperer and associates have carried out infrared 
studies of various gaseous molecules at temperatures 
of 500-1,000 C., and other workers have extended the 
range to over 2,000 C. In all cases, a problem that must 
be resolved is the high intensity of infrared radiation 
from the furnace walls themselves, which can interfere 
with and completely mask any absorption or emission 
by the small concentration of gaseous molecules. 

To overcome this, a very simple technique has been 
applied. Radiation from conventional hot-rod sources 
is modulated by a mechanical chopper so that the 
chopped infrared signal (10 cps.) is passed through 
the tube containing the sample. Molecules in the vapor 
absorb some of the chopped radiation. Also, the walls 
of the tube emit infrared radiation at all frequencies, 
and this continuous infrared radiation plus the chopped 
radiation arrive at the detector where a synchronized 
circuit looks only at the chopped portion, i.e., an a.c. 
ripple on top of the high-intensity background of con- 
tinuous infrared. This then allows determination of 
the absorption characteristic of the gas. 

Several possible problems are expected. At elevated 
temperatures, there should be an appreciable distribu- 
tion of molecules over the various vibrational levels, 
and one would expect rather broad absorptions, per- 
haps similar to the spectra often obtained for aqueous 
solutions. This is not completely the case and one can 
establish with little uncertainty many of the funda- 
mental vibrational frequencies characteristic of high- 
temperature molecules. 

Table II lists some available studies on inorganic 
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vapors by infrared spectroscopy. The main factors 
that limit studies of this sort are: the amount of gas 
that one can get into the vapor at a reasonable tem- 
perature, and the range of energy that can be scanned. 
Many of the important bending frequencies in poly- 
atomic systems lie in the region below 400 wave num- 
bers of energy, just beyond the limits of conventional 
infrared spectrometers. 


Structures of High-Temperature Molecules 


There are many special techniques for determining 
molecular structure available to the high-temperature 
chemist. 


Typical Molecules Studied by High-Temperature 
Infrared Spectroscopy—Table II 


AICL,, Al. Cl. B.O,, B.O,, BO,” « 


znX:* HBO., (HBO.);, H;BO,":° 
MgxX."° B.S2, B.S;, BS,?.° 
Alkali Halides* HBS:, (HBS.)., (HBS.);° 
Alkali Hydroxides* H.SO,, H;PO,° 


Alkali Cyanides* LiAIF,, NaAlF,° 


(a) W. Klemperer and associates, Harvard University (b) D. White and asso- 
ciates, Ohio State University (c) J. Margrave and associates, University of 
Wisconsin 
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Mass Spectrometer Appearance Potentials 


Mass spectrometery is not merly the art of knocking 
molecules apart to form ions. One can look at the pat- 
tern of fragments produced and notice how this pattern 
varies with electron bombardment energies. Also, one 
‘an learn about the energetics of the fragmentation 
processes by measuring appearance potentials for the 
various fragments. 

Many of the fragments from mass spectrographic 
ionization processes are positive ions, and most instru- 
ments are arranged with the magnetic field and the 
accelerating electron potential for handling positive 
ions only. However, large numbers of negative ions 
are also formed, and it is interesting to know how they 
are produced, how stable they are, and what are their 
structural units. The relationships between molecular 
structure, thermodynamics, and the kinetics of elec- 
tron-molecule and ion-molecule reactions, in typical 
mass-spectrometer systems, are being considered by 
Wahrhaftig and associates, and by Chupka.” 

The techniques used for appearance potential meas- 
urements are simple in principle. All that one does is 
to vary the energy (voltage) of the ionizing electron 
beam that is fragmenting the molecules, and observe 
the ion current characteristic of a particular fragment 
as a function of the bombarding electron voltage. As 
the electron energy is decreased, the current decreases 
and one approaches an electron energy for which the 
ion current is zero. This is the electron energy, which 
is just enough to form the ion if one assumes there are 
no abnormal kinetic, vibrational or rotational energy 
distributions in the fragments. A plot of ion intensity 
versus electron voltage may go to zero sharply, but 
often there is an almost asymptotic approach to zero, 
which is more difficult to interpret. 

In part, this tailing off arises from the Maxwellian 
distribution of the bombarding electrons from the hot 
filament, or it may mean that there are two processes 
involved that extrapolate two different appearance po- 
tentials.” Fox and others have pioneered in the devel- 
opment of mono-energetic electron guns that are useful 
for highly precise appearance potential measure- 
ments.” 

From studies of the appearance potentials, one can 
establish bond energies and ionization potentials of 
the fragment ions. These are very important since 
electronic spectra of polyatomic species are extremely 
difficult to analyze. 


Structures From Optical Spectroscopy 


Optical spectra can yield dissociation energies, bond 
distances, bond angles and structures of high-tempera- 
ture molecules as has already been shown for many 
organic molecules at lower temperatures. 

The approach is not simple, however, and it requires 
high resolution instruments, intense light sources 
and the work of experienced personnel to determine the 
complete structure of a polyatomic molecule. In many 
eases, only the combination of visible, ultraviolet, in- 
frared, Raman and microwave studies can establish the 
molecular configuration and energy states with high 
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reliability. More experimental work in optical spec- 
troscopy is badly needed, especially including absorp- 
tion spectra to establish ground electronic states. 


Structures From Electron Diffraction Studies 


An extremely important technique for studying 
gases at high temperatures is that of electron diffrac- 
tion. This is presently a neglected area of high-tem- 
perature chemistry. There is only one active high- 
temperature electron diffraction apparatus in the 
United States, at Cornell University, under the super- 
vision of Professor S. H. Bauer.” Russian investiga- 
tors have been doing high-temperature electron dif- 
fraction work for a number of years and practically 
all of our knowledge of molecular structures at high 
temperatures by electron diffraction has come from 
Russian research. Akishin and his associates” have 
studied various alkaline earth halides, nickel, cobalt 
and iron di-halides, Li,O, B.O,, B.S,, and other mole- 
cules, thereby resolving a number of important struc- 
tural questions. For example, they find that tri-atomic 


molecules like MgX., FeX. and CrX. are linear while - 


Li,O is apparently bent. B.O, and B.S, are found to be 
V-shaped molecules. 


Implications of Thermodynamic Properties 


One can also apply thermodynamics to high-tem- 
perature systems and learn something about molecular 
structures. In the water-B.0, system, it has been 
shown that by combining mass spectroscopy, infrared 
spectroscopy, transpiration vapor-pressure measure- 
ments (and about seven years of time) that the im- 
portant species in the gas over B.O,-water include 
HBO., (HBO.);, and H,BO,; their thermodynamic 
properties are well established.” 

Consider the H;BO; molecule. Structurally, this 
molecule is planar and involves three OH groups 
around boron—like BCI], or BF; These three OH 
groups, however, are really not completely free to ro- 
tate and one must consider that they come closer to 
each other in certain orientations, so that, as they 
rotate, there is going to be steric interference. One 
must treat this molecule as a system with three hin- 
dered rotations built into it. If this hindrance of rota- 
tion is significant, the thermodynamic properties will 
be quite different than if the rotation is completely 
free. From studies of the equilibrium between solid 
and gaseous H,BO, and the thermodynamic properties 
of the solid, one can determine the absolute entropy of 
gaseous H,BO;. This entropy can also be calculated 
from statistical mechanics, assuming free rotation. 
The equilibrium data indicate the real entropy, and 
the discrepancy gives a measure of the rotational 
hindrance built into the molecule. Thus, one can use 
both equilibrium thermodynamics and reason in an 
indirect way to deduce something about molecular 
structures. 

This introduction has covered some general ideas 
about high-temperature chemical reactions, ways of 
characterizing high-temperature vapors, and ways of 
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determining the structures of high-temperature mole- 
cules, so we may now consider some of the special 
problems that a rise in connection with chemical bond- 
ing in high-temperature systems. 


Bonding in High-Temperature Systems 


Diatomiec Fluorides 


What is the nature of the bonding in the four mole- 
cules LiF, BeF, BF and CF? Traditionally, this bond 
is regarded as a relatively simple electron-pair bond, 
with electronegativity effects added to allow for the 
fact that the fluorine is combined on one hand with 
an atom that has an electronegativity of around 23 and 
on the other with an atom that has an electronegativity 
of about 1 on the Pauling scale. It appears that elec- 
tronegativity alone is not sufficient to account for the 
observed differences in bond energies from predictions, 
and that actually there is a great amount of z-bonding 
(partial double bonding) as Pauling has suggested. 
z-bonding in boron and aluminum halides has also 
been discussed for the BX, and AlX,; molecules by Cot- 
ton and Leto” and is of considerable significance. 

Available tables of data list the dissociation energy 
of CF as 114 Keal./mole. For comparison, the dissocia- 
tion energy of HF is 134 Keal./mole and the electro- 
negativity of C and H are about equal. It is hard to 
visualize multiple bonding between the hydrogen and 
fluorine in HF. In the case of CF, however, z-bonding 
is highly expected. The spectroscopic data actually al- 
low two choices for the dissociation energies—either 
114 or 145 Keal./mole, and one must be cautious in 
choosing on the basis of spectroscopic data alone. Re- 
cent evidence suggests that the higher bonding energy, 
145 Keal./mole, is probably correct. Also, the spectra 
of BF indicate a dissociation energy of the order of 
196 Keal./mole and for BeF, dissociation requires 
93 + 30 Keal./mole.” This seems to make the 145 
Keal./mole for CF look quite reasonable. Further, ap- 
pearance potential studies made on various gaseous 
fluorocarbons suggest that CF.’ and CF’ ions are more 
stable than predicted from thermodynamic data, which 
do not allow for extensive z7-bonding in the fragments." 

In a recent lecture, Mulliken has reported quantum 
mechanical calculations on LiF that support the idea 
of extensive z-bonding (covalent bonding) in LiF in 
order to account for the internuclear distance and the 
bond energy. This is just another example indicating 
that there is extensive multiple bonding in fluorine 
compounds, where all the extra electrons on the fluorine 
may feed back into molecular orbitals to provide extra 
bonding and increase bond energies greatly. 


Gaseous Hydroxides, Oxides and Oxyhalides'!”: *! 
The high-temperature chemist is challenged to ex- 
plain structures and bonding in molecules like (HBO.),, 


B.O,, or any one of the polymers (MoQs)s, ¢ or s 
The compound (HBO.), is fairly straightforward 
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since chemists quickly think of hexagonal rings as po- 
tential structures. If one assumes a hexagonal ring of 
alternating B and O atoms, he can place three O-H’s on 
the three borons and have (HBO.);. To generalize, by 
substituting X for O-H, one would expect to find a 
whole series of (BOX)-trimer species; in fact, evi- 
dence for many of these has recently been recorded. In 
the hydrolysis of BF, in water, a solid that has the 
composition (BOF), is reported. Gaseous (BOF), and 
(BOCI),;, as well as other related molecules, are now 
known. 

B.O, should probably be structurally analogous to 
B.S;. We may postulate a number of equally plausible 
structures for these molecules on the basis of classical 
valence and electron-pair bonding. One possibility is 
a bipyramidal structure with three oxygens (or sul- 
furs) in a plane and a boron above and a boron below; 
another is the formula OBOBO or SBSBS, in a V-ar- 
rangement; still others are a planar W or a distorted 
W. From electron diffraction studies, Akishin, et al., 
report that the V structure is correct. From thermo- 
dynamic measurements and isotope shifts in the infra- 
red, one cannot eliminate the twisted W, although it is 
always hard to deduce the structure of a molecule 
from infrared spectroscopic studies alone. Differences 
between the V and W shapes would be rather subtle to 
detect since the only difference is whether the end 
oxygen points up or down; the symmetries and inter- 
atomic distances are otherwise quite similar. 

As a structure for MoO, trimer, one can resort again 
to hexagonal rings and draw an alternating Mo-O 
structure. With molybdenum having the classical val- 
ence of six, one can place two oxygens double-bonded 
to each molybdenum, and this fulfills the six-bond re- 
quirement and offers a tentative structure for MoO, 
trimers. MoO, tetramers or pentamers may form a big- 
ger ring that might be puckered, but there are not 
enough data available on such molecules to allow a real 
test of the structure, nor can one make any better pre- 
dictions using available molecular orbital theory. 


In Summary 


On reviewing the available data on high-temperature 
systems, one concludes that there is evidence for a 
great variety of unusual and reactive molecular species. 
There are, however, no simple, straightforward tech- 
niques yet developed for determining structures of 
molecular species that can be obtained only at low 
pressures under high-temperature conditions. There- 
fore, there is a great deficiency of information about 
structures of high-temperature molecules. 

With this lack of information about structure, one 
‘an only assume that the ideas of bonding and mole- 
cular orbital theory that are applicable to low-tempera- 
ture systems can be extended to the high-temperature 
regions. Many interesting opportunities are available 
for the testing of chemical theories to explain the 
structures and reactions of molecules containing 10, 15 
and even 20 or more atoms that are found only in sys- 
tems at temperatures over 1,000 C. 
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. High Pressure 
Chemistry 





High-pressure chemistry may be a new science, but it 
is probably an old art. Certainly the people of the 
stone age made use of the sparks that were produced 
by striking two stones together. And the many stone 
tools that they left behind testify to their understand- 
ing of high-pressure processes in the shaping of stone. 
It is likely that they utilized local pressures as high as 
20 kilobars, about 20,000 atmospheres, in their opera- 
tions. Pressures higher than these were not employed 
on a commercial scale until only a few years ago. 

In the intervening period of many thousands of 
years, men have gradually increased their knowledge 
of high-pressure phenomena, and it is my pleasure to 
outline some of the major developments in an attempt 
to give a broad view of this field. In order to concen- 
trate on the most recent developments, the pressure 
range under discussion will be restricted mestly to 
pressures exceeding about 20 kilobars. 

In spite of the relatively high pressures initially em- 
ployed in the art, the later scientific study of high pres- 
sures began at lower levels. Some of the significant 
early steps were made by Amagat. In the period 1869- 
1893, he studied compressibilities and phase relations 
up to 8 kilobars. 

The next investigator who devoted himself to high- 
pressure phenomena was Professor P. W. Bridgman’ 
of Harvard. From 1909 until 1955, he worked steadily 
at increasing the range of pressures available for re- 
search and improving the precision of measurement at 
| these high levels. He developed many different forms 

of apparatus for this work and studied many phe- 





| nomena, particularly those of compressibility and 
changes of phase. He was awarded the Nobel Prize in 
physics in 1946. 
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EW TRENDS IN CHEMISTRY 


In 1955, General Electric Co. announced a practical 
method for preparing diamond from graphite by the 
use of high-pressure, high-temperature techniques. 
Apparently this announcement stimulated much re- 
search in the field of high pressure so that today more 
than twenty laboratories all over the world are devot- 
ing significant attention to high-pressure research. 
Under study are a wide variety of phenomena, includ- 
ing electronic and magnetic transitions in metals, in- 
sulators, and semiconductors; optical and X-ray 
studies of materials under pressure; phase relations 
among minerals; kinetic studies, particularly in 
alloys; and the preparation of new crystalline phases. 

Probably the highest static pressures achieved so far 
are well over 400 kilobars. Prof. H. G. Drickamer at 
the University of Illinois has studied the electrical be- 
havior of metals under these pressures.” 

The judicious use of high explosives permits us to 
reach pressures of several thousand kilobars by means 
of shock-wave techniques.* Although the pressures gen- 
erally last but a few milliseconds at most, this method 
is a powerful tool for the study of matter. 


Energy Requirements for High Pressure 


Although the mechanical problems involved in creat- 
ing static pressures of a few hundred kilobars are 
formidable, much higher pressures are common in 
nature. Table I lists the pressures associated with 
various processes and may help to fix a relative scale. 

Table II gives the energies associated with the com- 
pressions of various substances. For most static pres- 
sures available, the energy added by compression does 
not approach the energy of chemical bonds. Extremely 
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Various pressures in the world—Table I 


Pressure 
Atm. 

ReMMNLM Trico ok cies Oa ee Ga ee Oa aaa Soak Ree 2 
em PTERUETND Se eee tse pp aie ers hci Ee Es ean waeeee 5 
SOc IIIT oa os pees 4 SRR we mink nies wise eel owraeiee 100 
Oran Mees CEMICH WOFKS. 2... 5s c0c oss 2s es urienes 1,000 
Metal forming, steel wheel on rail............-.--0+000- 3,000 
Mohorovicic discontinuity, new minerals................- 15,000 
High-pressure laboratory, diamond synthesis. . .50,000 to 300,000 
Detonation waves, center of earth.................. 3,000,000 
White dwarf stars, degenerate matter...............-45. 10'3 





Energy added by compression—Table II 


Pressure Energy 
Atm. Substance Cal. /G.-Mole 
1,000 ISG Fiche Re eG Rum uae 3,000 
1,000 ROPR th yoann eyes ne res 1 
10,000 BREN SG Fs ee ere eke re 5 
100,000 Sas ee ds to ius ee crear mae ee at 20 
100,000 DMM 2c csen te con mycane heey etter 1,000 
100,000 FRMTRRSRIDINY ics lashic is tote eve wet -o ts Canseco es 1,600 
1 KBMICG! PEAGHION: 55.0.6 6 24 cos 20,000 


high pressures, over several million bars, would be 
necessary to add this much energy. The physical- 
chemical result of such compression would be an ex- 
treme broadening and overlapping of the outer elec- 
tronic states associated with chemical bonding, so that 
the compressed material, whatever its origin, would 
come to resemble a semiconductor or a metal. 

In spite of the relatively low energies added by com- 
pressing a substance to 100 kilobars, such pressures 
may produce many interesting and useful effects, par- 
ticularly if equilibria associated with volume changes 
are involved. For example, if a reaction proceeds with 
a net change of 1 ml./mole, then a pressure of 40 kilo- 
bars will alter the free energy change for this reaction 
by 1 kilocalorie. This is a significant amount of energy 
compared with chemical-bonding energies, and the 
possibilities of shifting chemical and_ physical 
equilibria lend much promise to high-pressure work. 


Recovery of Products 


In much high-pressure work, it is desirable not only 
to produce certain products at high pressures but also 
to recover them for examination or use at room pres- 
sures. This requirement imposes some limits upon the 
materials to be studied. 

For example, bismuth metal passes in succession 
through at least three phase changes, each associated 
with a change in crystalline structure, upon compres- 
sion to 100 kilobars.° But as soon as the pressure is 
removed, the bismuth changes back into its usual low- 
pressure form. The bismuth lattice is simply too weak 
to preserve the high pressure configurations against 
the forces of thermal agitation and atomic repulsion. 

In general, one is most likely to preserve high-pres- 
sure phases by working with mechanically strong or 
hard materials and by keeping the temperature low 
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during decompression so as to minimize the thermal 
disruption of the lattice. The best way to preserve 
high-pressure chemical equilibria is of course to reduce 
the temperature or remove the catalyst before reduc- 
ing the pressure. 


How to Apply Heat 


High-pressure reaction chambers are usually heated 
electrically because such heating is simple to arrange 
and easy to control. For moderate temperatures up to 
about 600 C., the entire apparatus may be heated 
despite the weakening effects of higher temperatures 
upon it. For the highest temperatures, it is best to 
build a little insulated oven inside the chamber and 
accept the reduction in working volume and pressure 
transmission produced by the insulation. 


Piston and Cylinder Apparatus 


Moderate pressures have been produced for decades 
by simply driving a piston into a cylinder. When 
higher pressures are desired, this simple method must 
be modified in order to counteract the tendencies of the 
piston to crumble, or of the cylinder to swell or burst. 
If the materials of construction are too weak or the 
design is faulty, the application of more force produces 
not more pressure but simply more scrap. At moderate 
pressures, one commonly operates with a safety factor 
of 3 or 4; at very high pressures, this factor drops to 
1.03 or 1.04. 

The late Prof. P. W. Bridgman had grappled with 
manifold forms of these problems for many years and 
had obtained some very successful solutions.' Two of 
the many kinds of apparatus that he developed are 
shown in Figs. 1 and 2. These are selected because they 
may be regarded as prototypes for much of the high- 
pressure apparatus used today. 

Fig. 1 shows a modified piston and cylinder employ- 
ing a set of tapered supporting rings that are pushed 
together to support the inner cylinder as the pressure 
in it is increased. Such an apparatus, equipped with a 
cemented tungsten carbide piston, could be used for 
routine work at 40 kilobars and temperatures up to 
200 C. Its chief weaknesses are the piston, which fails 
in compression, or the threaded end of the cylinder, 
which fails by shearing of the threads. 

The seal between the piston and cylinder is made in 
elegant fashion by the use of the principle of unsup- 
ported area. Because selected portions of the seal are 
not supported, the local sealing pressures where the 
seal is supported are higher than the pressure inside 
the vessel, so that the leakage, if any, is extremely 
small. This principle is useful in nearly all pressure 
equipment. 


Anvil Devices for High Pressures 
Fig. 2 shows a simple anvil device in which a thin 
disk sample is compressed axially. The sample is only 


a few thousandths of an inch thick, and is restrained 
from radial expansion by an outer ring of pipestone. 
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Fig. 1—Progressively-loaded piston and cylinder device in 
which tapered rings support inner cylinder under load. 


In addition to being easily machined, it has the useful 
properties of being fairly compressible and of develop- 
ing high shear strength while compressed. Thus, it 
forms a deformable, confining cylinder for the sample 
inside it. 

Such a simple apparatus, when equipped with ce- 
mented tungsten carbide anvils, is capable of pressures 
of over 100 kilobars at moderate temperatures of 200 
C. As the operating temperature is increased, the di- 
minishing strength of the anvil materials reduces the 
pressures available. The rapid operation and low cost 
of the device make it or its modern variations very 
popular as a tool in the study of minerals. 

Such a device fails usually by the splitting of the 
anvils caused by high local-stress gradients. A modi- 
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Fig. 2—Flat-anvil pressure device compresses thin disk 
axially while pipestone ring restrains radial expansion. 
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fication that minimizes this problem and permits ex- 
tremely high pressures, over 400 kilobars, has been 
developed by H. G. Drickamer*® at the University of 
Illinois. A cross-section of this apparatus is shown in 
Fig. 3. The sample proper is about 0.040 in. in diam- 
eter and is contained in a pyrophyllite-stone tapered 
annulus. This stone helps support the piston flanks and 
minimizes local stress gradients at high pressures. The 
pistons are made of cemented tungsten carbide and are 
work-hardened and reshaped for use at the highest 
pressures. Such an apparatus has permitted the study 
of many electronic transitions in the alkaline and rare- 
earth metals at very high pressures. 

Another variation of this anvil apparatus shown in 
Fig. 4 has been used by Drickamer and his colleagues 
for optical studies at high pressures." The sample to 
be studied is held between the piston faces and is sur- 
rounded by salt. The windows are also made of salt and 
are long and slender enough to minimize extrusion. 
The salt is fused in place, before a test-run, by the 
application of heat and pressure so that it becomes 
almost transparent. The sample may be heated if de- 
sired by partially surrounding it with short carbon 
rods heated electrically.” Good information about the 
changes of electronic optical levels with pressure has 
been obtained with this apparatus. 


Multiple-Piston Devices for High Pressures 


If instead of using two anvils bounding a plane, we 
use four anvils, bounding a tetrahedron, we obtain the 
tetrahedral apparatus developed by H. T. Hall,* shown 
in Fig. 5. All four anvils are driven by hydraulic rams 
toward their common center to compress a _ tetrahe- 
drally shaped sample. The sample is made mostly out 
of pyrophyllite stone, which is compressed and partly 
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Fig. 3—Supported flat-anvil device develops highest pres- 
sure on the small central flats of the Carboloy pistons. 


179 








HIGH-PRESSURE CHEMISTRY .. . 


Moveable Carboloy piston-— /-~ Piston guide 


Steel jacket --——— 


High pressure 


Stationary Carboloy piston 





Fig. 4—Flat-anvil optical apparatus contains specimen 
embedded in transparent fused sodium chloride window. 


extruded out of the gaps between the anvils. The fric- 
tion between the stone and the flanks of the anvils 
helps prevent leakage of the chamber contents, and the 
compressibility of the stone permits motion of the 
anvils and compression of the sample. Inside the 
sample block is the reaction chamber proper, which 
may be heated electrically by passing current through 
two or more anvils. Such an apparatus is capable of 





{ 


Fig. 5—Hydraulic rams drive four anvils toward a common 
center to compress the sample into a tetrahedral shape. 
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maintaining 100 kilobars and 3,000 C. for many hours. 

A tetrahedral apparatus similar in concept but me- 
chanically simpler than Hall’s was developed at the 
National Bureau of Standards by U. O. Hutton and 
D. P. Johnson.’ It is illustrated in Fig. 6. Three of the 
four pistons slide on the conical inner wall of a heavy 
bucket. They slide upon thin sheets of Teflon, which 
provide electrical isolation and a low coefficient of 
friction (about 0.01). The cone angle departs from the 
theoretical tetrahedral angle by just enough to over- 
come friction. The fourth piston or anvil is pushed 
upon by a hydraulic press. In this way, all four anvils 
move toward the center of the tetrahedral sample as 
they are driven deeper into the bucket. 

Instead of using four anvils or pistons, we may use 
six, arranged on the faces of a cube; or eight, ar- 
ranged on the faces of an octahedron, etc. Any number 
of pistons greater than three may be used. 

The smaller the number of pistons, the greater is 
the strength of each piston, but the more awkward is 
the shape of the chamber. The larger the number of 
pistons, the more nearly spherical the reaction cham- 
ber becomes, but the greater are the mechanical com- 
plexities. A number of such apparatuses, using 4, 6 or 
8 pistons, are in use in various laboratories today. The 
six-piston, cubic arrangement is particularly conven- 
ient for studying the effects of anisotropic loading 
upon the mechanical behavior of rocks and other mate- 
rials. It was also used by the Swedish group at ASEA 
in their synthesis of diamond.” 


High-Pressure “Belt” Apparatus 
Turning again toward the piston and cylinder 


scheme, a very successful modification has been the 
“Belt”? apparatus" invented at the General Electric 
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Fig. 6—In this tetrahedral apparatus, three of the four 
pistons slide on the conical inner wall of a heavy bucket. 
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Research Laboratory by H. T. Hall and others. A 
cross-section drawing of this apparatus is shown in 
Fig. 7. Two short, tapered pistons are driven into op- 
posite ends of a short, tapered cylinder. 

Both the cylinder and pistons are usually made of 
cemented tungsten carbide alloys and are supported by 
heavy steel binding rings. The variable gap between 
piston and cylinder is sealed by means of a compres- 
sible gasket made of a sandwich of pyrophyllite stone 
and steel. Although the stone is easily crushed, it is 
not easily extruded from the gap. Upon compression 
of the chamber contents to 80 kilobars, the pistons 
usually advance about 30% from starting positions. 

The reaction chamber in this apparatus is a short 
central cylinder that may be heated by passing a heavy 
current through the pistons. The reaction chamber is 
insulated from the pressure chamber by refractory 
stone, oxides, etc. These also transmit pressure to the 
reaction chamber, though not truly hydrostatically on 
account of their finite shear strength. 

Such an apparatus, when properly loaded, is capable 
of maintaining 100 kilobars and 3,000 C. for periods 
of many hours. The maximum temperatures obtain- 
able are limited by the melting of available refrac- 
tories such as zirconia, tantalum carbide, boron ni- 
tride, carbon, etc.” 


Calibration of Apparatus 


The various apparatuses described here for very 
high-pressure work do not as a rule permit calculation 
of the pressures inside them by the simple ratio of 
force to area. Not only are the pertinent areas un- 
known because of distortion and flow, but the forces 
are also unknown because of friction. 

Thus the pressures developed in such apparatuses 
are usually estimated by interpolation or extrapolation, 
using various references points as standards.” The 
pressure reference points in use are well-marked: 
abrupt changes of crystal structure; or electrical re- 
sistivity in certain substances, usually pure salts or 
metals, that take place at room temperature at certain 
pressures, regardless of the container. 

Just as water boils at 1 atmosphere at 100 C., so 
does bismuth II form from bismuth I at a pressure 
of 25.3 kilobars at 25 C. This phase change in bismuth 
is accompanied by a sharp drop in electrical resistivity, 
as shown in Fig. 8. At a slightly higher pressure, a 
third form of bismuth appears that has a somewhat 
higher resistivity. Finally, at about 90 kilobars, the 
bismuth transforms to yet another phase, accompanied 
by a sharp drop in resistivity. 

At the present time and in order to avoid confusion, 
the pressures reported in most high-pressure work are 
referred to these well-marked reference phenomena. 
As time goes by, the absolute pressures at which these 
phenomena occur will be determined more precisely. 
At the moment, there is not yet complete agreement 
among all high-pressure workers on the absolute values 
of these pressure reference standards, particularly for 
pressures above 50 kilobars where the experimental 
difficulties are more intense. 

In order to obtain some idea of the pressures exist- 
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Fig. 7—High-pressure “Belt” apparatus is a modification 
of the piston and cylinder arrangement, 


ing inside a particular piece of apparatus, the appara- 
tus is loaded with wires or blocks of the various pres- 
sure-reference substances such as bismuth, barium, 
etc.; and the piston forces or deflections necessary to 
produce the reference phenomena are noted. In this 
way, we may relate the pressure inside the apparatus 
to the force applied to it. 

The apparatus may be similarly calibrated for tem- 
perature by observing the heating power necessary to 
melt certain substances such as pure metals, or by 
reference to a thermocouple introduced into the heated 
zone.” Unfortunately, the effect of pressure upon ther- 
mocouples, although probabiy not greater than 10%, 
is unknown for temperatures much above 200 C., and 
again data are usually reported in terms of the par- 
ticular calibration method used. 


High-Explosive Shock Techniques 


As mentioned earlier, it is possible to reach very 
high pressures for short times by using the shock 
phenomena produced by high explosives. J. M. Walsh 
and his colleagues at Los Alamos did much of the 
early work in this area." 

In these experiments, one usually places blocks of 
high explosive against the various materials to be 
studied. The explosive is set off so as to produce a 
well-defined detonation front. This front is driven by 
the hot expanding gases of the explosive at supersonic 
speed, and creates similar supersonic shock fronts in 
the materials to be studied. Typical shock-front veloci- 
ties are of the order of 10 km./sec., and typical pres- 
sures produced range upward past a million bars. 

The material usually remains in a compressed state 
for at least several microseconds. This is a time inter- 
val long enough for thousands or millions of atomic 
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vibrations in the crystal lattice. From the mechanical 
point of view, the shock pressures are so high that 
most substances may be regarded as fluid, and explo- 
sives are sometimes used today to form metal. 

In the simplest case, the detonation and shock fronts 
are planar. If we neglect side reflection effects, it is 
easy to see the basic relationships in shock phenomena 
of this kind by using the equations of conservation of 
mass, energy and momentum. In the following sketch, 
let there be a planar shock front moving down a solid 
bar from A to B with supersonic velocity s. To the 
right of the front is undisturbed matter at rest and at 
pressure P,. To the left of the front is compressed 
matter moving to the right with velocity wu and pres- 
sure P. Let the initial density of the matter be p, and 
its original specific volume be V,; let the density be- 
hind the shock front be p and the specific volume be V. 


Shock front——»——> 





° Po 
V Vo 
P Py 

















Let us now ride along on the shock front and con- 
sider first the amount of mass passing through a unit 
area of the shock front in unit time. Because the mate- 
rial behind the front is compressed, it does not move 
as fast relative to the shock front as the undisturbed 
matter, and we have: 

po s—Uu V 
= —— = =; 1 
Vo (1) 

If momentum is conserved, then the pressure differ- 

ence across the front equals the change of momentum 
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of the material passing through the front in unit time: 
r — Po = po SU (2) 

Notice that the pressure difference is proportional 
to the initial density. In most experiments, P, is neg- 
ligible compared with P. 

To obtain the energy relationship, we may imagine 
that the shock wave is produced and driven by a piston 
or high explosive at A, pushing toward B. The piston 
velocity is taken to be the particle velocity wu, and so 
the rate at which the piston does work is Pu per unit 
area. This work appears as kinetic and internal energy 
of the compressed matter, which is being formed at a 
rate of p, per unit area. Thus, we have: 

Pu = pos (HE — Eo) + 3 pos? (3) 
where E and £, are the internal energies per unit mass 
of the compressed and initial material, respectively. 

By substituting in Eq. (3) the value of w given by 
Eq. (2), and substituting in Eq. (3) the value of p,, 
given by eliminating wu between Eqs. (1) and (2), we 
obtain the Hugoniot equation: 

E — Ey = 3 (P + Po) (Vo — V) (4) 

When the shock wave reaches B, the end of the bar, 
the entire bar is moving to the right at velocity uw. 
Then the matter at B has no more material to push 
against, and so it begins to expand. If there were no 
friction losses, we would expect it to acquire by expan- 
sion the same increment of velocity wu that it received 
upon compression. Thus, in most materials, the free 
surface B is found to move away from A at a relative 
velocity of very nearly wu. But A is already moving at 
velocity u, relative to the surroundings, so that the 
free surface velocity is found to be very nearly 2u. 

Both the free-surface velocity 2u and the shock wave 
velocity s may be measured. Usually, we employ spaced 
electrical contact pins and appropriate circuitry or 
photographic records or both, obtained from indicator 
patches or argon gas heated to incandescence by the 
passage of a shock front. By means of the various con- 
servation relations, Eqs. (1), (2) and (3), and a 
knowledge of p, and P, we may determine P, FE and V 
fairly well for the compressed material behind the 
shock front. Thus, we may obtain that part of the 
equation of state [E(P, V)] of the material near the 
Hugoniot curve. Various other reasonable assump- 
tions, together with iterative procedures, permit fairly 
accurate determinations of the equation of state for 
pressures and densities farther removed from the 
Hugoniot. Ultimately, we may obtain information 
about the interatomic forces in the material. 

Supplementing the calculations, we may obtain in- 

formation about the compressed state by direct experi- 
mental methods. Since at high densities most sub- 
stances tend to become more metallic, it is interesting 
to measure the electrical resistance or the optical 
spectra of the material during the brief time it is 
compressed. If a phase change or chemical reaction 
occurs in the compressed material, it will often mani- 
fest itself by the production of secondary shock fronts 
whose properties may be measured. 
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It should be noted that in a plane shock wave the 
material is compressed along only one axis, and local 
shearing occurs as the shock front passes through it. 

The maximum pressures produced by shock tech- 
niques in the laboratory are about 5 million bars, and 
are limited by the energy available from high explo- 
sives. The pressure range may be extended by the use 
of multiple or reflected shocks or by permitting free- 
flying material to strike another surface. 

By suitably stacking the specimens to be shocked, 
we may transfer almost all the momentum of one block 
of material to another block, so that it is possible to 
catch the first block virtually intact in water, etc., and 
examine at leisure the material that has been shocked.” 


Diamond Synthesis by High-Pressure Reaction 


The desire to change ordinary forms of carbon into 
diamond has intrigued men even since Lavoisier 
burned diamond to CO.. It was recognized that dia- 
mond’s greater density demanded pressure for its syn- 
thesis. This requirement is presented more explicitly 
in Fig. 9, which shows a phase diagram for carbon. 
The equilibrium line between diamond and graphite, 
up te 1,200 K., has been estimated from thermo- 
dynamic data by Rossini and Jessup” and more recently 
by Berman and Simon.” Between 1,200 and 2,300 K., 
the line has been extrapolated by Berman and Simon. 
Laboratory data on the growth and dissolution of dia- 
mond agrees fairly well with this extrapolation. 

As far is is known, no diamonds have been repro- 
ducibly synthesized where graphite is stable. As we 
can see, fairly high pressures are required for diamond 
stability, particularly at higher temperatures where 
carbon, a refractory element, might be more reactive. 
It turns out that certain metals are capable of catalyz- 
ing the change from graphite to diamond under the 
proper conditions. These metals include manganese, 
iron, nickel, cobalt, palladium, platinum. The proper 
conditions are those where diamond is stable, and the 
catalyst (saturated with carbon) is molten. 

In Fig. 9, the shaded area represents suitable dia- 
mond-growing conditions. It is bounded on the low- 
pressure side by the diamond-graphite equilibrium 
line, and on the low-temperature side by the melting 
line of the nickel-carbon eutectic. 

Fig. 10 illustrates a way in which diamond synthesis 
may be carried out. A central cylinder of graphite is 
capped at each end by slugs of catalyst metal. The 
assembly is placed in a suitable apparatus and sub- 
jected to an appropriate pressure. Then, the assembly 
is heated by passing a heavy current through it. As 
soon as the catalyst metal melts (it is by then satu- 
rated with carbon), diamond begins to form at the 
interfaces between the metal and graphite. As time 
goes by, more diamond forms from the graphite, by 
means of a thin active film of catalyst metal separating 
the two. By-and-by, there remain only diamond and 
catalyst alloy. The assembly is then cooled, the pres- 
Sure is removed, and the diamond-rich assembly is 
knocked out of the apparatus. 

Fig. 11 show some freshly grown diamond, most of 
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Fig. 9—Graphite-diamond equilibrium line and the nickel 
melting line locate the diamond forming region. 


which still bears the catalytic film. The graphite has 
been removed, by oxidation in hot nitric and sulfuric 
acids. The metal film may of course be removed by 
acid if desired. 

It is found that the kind of diamond crystals pro- 
duced depends strongly on the pressures and tempera- 
tures prevailing during synthesis. At pressures far 
above equilibrium, the nucleation and growth rates 
are extremely rapid and are limited mainly by dif- 
fusion. Small, friable diamond crystals are produced, 
usually as fragments of octahedra. 

At pressures closer to equilibrium, the nucleation 
and growth rates are more moderate, and nicely devel- 
oped crystal faces may appear. At low synthesis tem- 
peratures, the diamonds tend to be black or dark-green 
in color; at higher temperatures, pale-yellow or white. 

Through such control of process variables, it is pos- 
sible to synthesize particular kinds of diamonds for 
particular uses. Sharp, polycrystalline diamonds are 
especially suited for grinding cemented tungsten car- 
bide. This material regularly outperforms natural 
diamonds by 35% in this application. For use in metal- 
bonded wheels, a tougher kind of crystal is made. 

Not only the mechanical but also the electrical prop- 
erties of the diamonds may be controlled. The addition 
of small amounts of boron or aluminum to the reaction 
mixture produces p-type semiconducting diamonds. The 
crystals made with boron tend to be blue. Natural 
semiconducting diamonds, however, are extremely rare. 


Mineral Syntheses by High-Pressure Reaction 


In addition to diamond, there appear here and there 
upon the surface of the earth certain minerals that, 
because of their unusual density or structure, were 
formed deeper in the earth at high pressures. Among 
such minerals may be counted certain garnets, jadeite 
(jade) and kyanite. These minerals resisted synthesis 
until the early 1950’s when Loring Coes” of Norton 
Co. successfully crystallized them at high pressures 
from mixtures of their constituent oxides and water. 

His apparatus was essentially a strong, refractory 
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Fig. 10—High-pressure reaction chamber for diamond syn- 
thesis has cylinder of graphite and caps of catalyst metal. 


cylinder made of hot-pressed alumina surrounded by a 
steel sleeve, into each end of which was forced a sin- 
tered tungsten carbide piston. The most difficult min- 
eral to synthesize was pyrope, the magnesium-alumi- 
num garnet, Mg,Al.(SiO,);. It required a pressure of 
about 27 kilobars at 600 C. 

In the course of this work, Coes discovered a new, 
denser form of silica, named coesite, that had not been 
found in nature up to that time. This variety of silica 
forms at pressures of about 25 kilobars or higher, and 
once formed, is relatively stable. It differs from other 
forms in being rather indifferent to hydrofluoric acid. 
Recently, this form was found in the siliceous pulver- 
ized rock in the large meteorite craters of Arizona” 
and Ries-Kessel, Bavaria. Evidently, the high pres- 
sures and temperatures developed on the impact of the 
meteoroid were sufficient to form coesite. 

The relatively high melting temperatures of the 
silicates and the small differences of free energy be- 
tween their various crystalline varieties make them 
ideal subjects for study at high pressures. Excellent 
work on their formation and equilibria is being done 
in many laboratories, particularly the Geophysical Lab- 
oratory in Washington, D. C., and at Pennsylvania 
State University. 

In the latter laboratory, Rustum Roy has found some 
interesting effects of shear on chemical reactions and 
phase changes at high pressures. He used an apparatus 
similar to that of Bridgman to study shear as shown 
in Fig. 12. Here, one anvil of a simple opposed-anvil 
set is given a slight, periodic rotation, so as to shear 
the sample between the anvils. It was found that the 
rate of approach to equilibrium was greatly hastened 
by added shear, particularly at lower temperatures 
where reactions and changes of phase are often slug- 
gish. Since the temperature rise produced by the 
shearing is negligible, the enhanced reactivity must be 
attributed to the activation of the system by local bond 
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Fig. 11—Freshly grown diamond crystal showing catalytic 
film (arrow). Graphite removed by oxidation with acids. 


rupture and re-formation during shear. It is note- 
worthy that Bridgman once produced by extensive 
shearing a thin disk of copper that was perfectly 
amorphous. 

Some new silicates, not known in nature, have been 
formed at high pressures. The most interesting of 
these is the nickel orthosilicate spinal found by 
T. Ringwood. Ordinarily nickel orthosilicate has the 
olivine structure, like the mineral that is believed to 
make up much of the earth’s crust. However, at higher 
pressures (around 60 kilobars), nickel orthosilicate 
assumes a more dense spinel structure. Thus, it seems 
possible that much of the rock at greater depths (100 
to 400 miles) may exist in denser crystalline forms 
that are relative strangers to our low-pressure world 
of the surface. 

It is to be noted that the pressure upon a complex 
system may affect the kinds of crystals that form from 
it, and thereby affect the kinds of chemical separations 
that occur as a result of the crystallization. Undoubt- 
edly, this effect of pressure has played some role in 
the preparation of the various kinds of rocks found 
on the earth, and in the building of continents. 


Black Phosphorus by High-Pressure Reaction 


As we know, phosphorus may exist in several differ- 
ent forms: white, red or black. White phosphorus may 
be regarded as an assembly of P, molecules held to- 
gether by weak intermolecular forces. Red phosphorus, 
on account of its relative insolubility in carbon disul- 
fide, ete., evidently contains much larger molecules 
than P,, but its crystal structure is not completely 
known. Black phosphorus, the densest form, bas a 
graphite-like structure containing large sheets of 
atoms. The types of bonding that exist in the various 
modifications of phosphorus make each modification in 
effect a separate chemical species. 
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Black phosphorus was discovered by P. W. Bridg- 
man in 1914 as the result of high-pressure studies on 
phosphorus." The low vapor-pressure of black phos- 
phorus implied that it is the most stable form, and 
for many years it was believed that pressures of at 
least 12 kilobars were necessary for its formation. 
However, Krebs” has shown that it may be prepared 
from a finely divided mixture of red phosphorus and 
mercury at 1 atm. and 360 C. 

Because black phosphorus is a semiconductor, it is 
interesting to attempt to prepare crystals of it. This 
is conveniently done by cooling a melt of phosphorus at 
a pressure sufficiently high (25 kilobars) for the black 
form to be stable. 

To begin with, white phosphorus is cast into a ti- 
tanium tube. This is enclosed in a refractory stone 
holder and placed inside a “Belt” pressure apparatus. 
After the pressure is increased to 25 kilobars, the phos- 
phorus is heated by passing a heavy current through 
the tube. Then the current is decreased slowly so as 
to permit the capsule to cool. The phosphorus freezes 
from the ends toward the middle. After cooling and 
pressure reduction, the titanium may be removed by 
hydrofluoric acid to leave ingots of black phosphorus. 


Formation of Cubic Boron Nitride 


The similarities between graphite and hexagonal 
boron nitride are so striking that a search for a cubic 
form of boron nitride that would be analagous to dia- 
mond was carried out. It was found that this substance 
could be prepared at high pressures and temperatures 
starting from a mixture of hexagonal boron nitride 
and a suitable catalyst." Such catalysts are lithium, 
magnesium, calcium, etc., and their nitrides. Cubic 
boron nitride may also be prepared at high pressures 
from mixtures of boron, nitrogen and catalyst. 

A typical reaction vessel is shown in Fig. 13. A mix- 
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Fig. 12—Flat-anvil apparatus of Bridgman modified to 
give rotation of sample and shear it between the anvils. 
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ture of boron nitride and catalyst is tamped into a 
refractory conducting tube, which is then placed in a 
high-pressure apparatus. After the pressure has been 
increased to about 45-80 kilobars, the capsule is elec- 
trically heated, to about 1,600-2,000 C. 

Then, the catalyst lumps melt and diffuse into the 
boron nitride, and cubic BN begins to form. After the 
reaction is conpleted—usually in a few minutes—the 
temperature and then the pressure are reduced, and the 
capsule contents are treated with hydrochloric acid to 
permit easy separation of the cubic BN crystals. 

As with diamond, the nucleation and growth rates 
of cubic BN depend strongly upon the amount by which 
the synthesis pressure exceeds the equilibrium pres- 
sure at the synthesis temperature. Extremely small 
crystals are produced very rapidly when pressure is a 
few kilobars above equilibrium. The synthesis tem- 
perature influences the crystal color; higher tempera- 
tures produce paler colored crystals. 

3y observing the growth and dissolution of seed 
crystals, we may estimate the course of a portion of 
the hexagonal-cubic equilibrium line for boron nitride. 
It is shown in Fig. 14—with the diamond-graphite line 
included for comparison. It will be noted that cubic 
BN is somewhat more stable than diamond at most 
temperatures. Cubic BN also resists oxidation better 
than diamond. 

Cubie BN has the zinc-blende cubic structure (like 
diamond but with alternate kinds of atoms) with the 
edge length of a unit cell being 3.615A (vs. 3.56A for 
diamond). It is not surprising then that it is substan- 
tially as hard as diamond. Ordinarily, cubic BN, like 
diamond, is an electrical insulator. 

Although cubic BN is difficult to analyze chemically, 
the X-ray evidence indicates that the crystals have 
nearly stoichiometric composition. It is possible to 
incorporate selected impurities in the crystals by 
adding impurities to the starting mixture. If beryl- 
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Fig. 13—Reaction vessel has inner refractory conducting 
tube for preparing cubic boron nitride under pressure. 
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Fig. 14—Hexagonal-cubic phase equilibrium line provides 
the pressures necessary to form cubic boron nitride. 


lium is added, the crystals become blue p-type semi- 
conductors. If sulfur, silicon or a number of carbon- 
and-nitrogen-containing substances are added, the 
crystals formed are yellow or brown n-type semicon- 
ductors. The energy difference between the valence 
band and the conduction band in cubic BN is large, as 
in diamond, and is on the order of 5 electron-volts. In 
this comparatively wide gap, there may exist a diver- 
sity of energy levels corresponding to various crsytal 
imperfections and impurities, and the electronic be- 
havior of the crystals is correspondingly complex. 


Formation of Cubic Beron Sulfide 


One of the recent additions to the roster of high- 
pressure compounds is a cubic form of BS prepared 
by H. T. Hall.“ These crystals are made at 80 kilobars 
and 2,000 C. from boron and sulfur, have a zinc-blende 
lattice with a unit cell edge length of 4.33A, and are 
transparent semiconductors. The two other well-known 
sulfides of boron, B.S, and B.S., are prepared at low 
pressures. Cubic BS, like cubic BN, illustrates the 
tendency of boron atoms to form stable electronic 
octets if sufficiently pushed. In both these substances, 
each B atom is bonded to its four nearest atoms. 


Future Growth of High-Pressure Chemistry 


It is clear that if very high pressures are to be used 
in industrial processes, the products of these processes 
will have to be extremely valuable on a weight or vol- 
ume basis, because investment in apparatus is high, 
the highly stressed portions of the apparatus are not 
usually long-lived, and the capacity is low. Today, the 
best applications for high-pressure processes would 
appear to be in the fields of superior abrasives, elec- 
tronic specialties, or possibly pharmaceuticals. 

I am told that engineers strive to replace batch proc- 
esses by continuous processes whenever possible. At 
the moment, nearly all high-pressure work above 5 
kilobars is conducted on a batch basis. Although there 
appear to be definite possibilities for continuous proc- 
esses using pressures as high as 15 kilobars, the rela- 
tive weakness and elasticity of the available materials 
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of construction, as well as the frequent need for ther. 
mal insulation, have so restricted the design of ap- 
paratus that only batch processes are employed for the 
higher pressures. For the same reasons, it is often 
difficult to introduce volatile or gaseous reactants, or 
to control the rate of entry of reactants. 

In the future, we may expect that more new com- 
pounds peculiar to high pressure will be discovered as 
the influence of pressure on the shifting of chemical 
equilibria is exploited. We may also expect new bene- 
fits from the greater understanding of the structure 
of matter obtained from high-pressure studies. 
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Estimate Transport Coefficients 


This article presents methods recommended for estimating transport 
coefficients for viscosity, thermal conductivity or diffusivity that are 
necessary whenever solving problems involving transport phenomena. 


L. DOUGLAS SMOOT, Brigham Young University 


When solving problems in mass, heat and momentum 
transport, it is usually necessary to know the values 
of the transport coefficients for viscosity, thermal con- 
ductivity and diffusivity. Occasionally, experimental 
values” * “ for these coefficients are available. 

This review shows the best methods for estimating 
the transport coefficients for simple gases and liquids 
at moderate pressures. The information was mostly 
taken from Gambill** and Reid and Sherwood." Gambill 
has reported an extensive survey of techniques for 
estimating thermal conductivity, viscosity and dif- 
fusivity for gases and liquids in a variety of condi- 
tions. The methods include those for mixtures, high 
pressure and temperature, and other special cases. 

Reid and Sherwood have organized an extensive re- 
view of experimental data and equations, to predict 
transport coefficients. Comparisons of the experimental 
data with several of the best estimating techniques are 
shown for each of the coefficients of interest. Specific 
references to the methods presented here can be found 
in the publications of Gambill, and Reid and Sherwood. 


Viscosity of Gases and Liquids 


The method of Hirschfelder is recommended for pre- 
dicting gas viscosity at low or moderate pressures. 
0.0026693(.MT)°-5 
L = ee? (1) 


o7Q, 


where » = viscosity, ep.; M = molecular weight; T = 
absolute temperature, °K.; o = collision diameter, 





To meet your author, see Chem. Eng., Sept. 18, 1961, p. 186. 
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angstrom; ©, = collision integral obtained from Table 
I as a function of kT/e; k Joltzman constant (1.38 
x 10°), erg/°K and e = potential parameter in Len- 
nard-Jones potential model, erg. 

Values of «/k and o are given in Table II for a 
number of common gases. Accuracy of viscosities esti- 
mated with Eq. (1) is within 1 to 3%. 

Bromley and Wilke modified Eq. (1) by using em- 
pirical means to predict k « and o to obtain: 

0.00333 (MV 7)°*f, (1.33 7,) (2) 
V2 3 


where T. critical temperature, °K.; T, reduced 
temperature, 7 7.; V. = critical volume, cm.*/g.-mo'e 
and /f,(1.337,) function obtained from Table | 
where kT « is approximated by 1.337,, and otaer 
symbols are as defined for Eq. (1). 

The advantage of this method is that is does not 
require values of « k or o. Eq. (2) predicted 270 ex- 
perimental viscosities with an average deviation of 
3.2%. 

Reid and Sherwood" and Gambill" " also present 
methods for predicting viscosities of gases at high 
pressures, and viscosities of gas mixtures. 

Example 1—Estimate the viscosity of methane at 
300 C. and 1 atm., and compare with the experimental 
value of 0.185 ep. 

From Table II, we find e/k 136.5 K., and o 





equivalent to 3.822 angstroms. Here, iT/« (300 
273) /136.5, or 4.20. From Table I, we find ©, 0.96. 


Substituting these values into Eq. (1) gives a value 
for » of 0.182 cp. Hence, error, compared with experi- 
mental value, is 1.6%. 

No reliable methods are available for estimation of 
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liquid viscosities in the absence of experimental data. 
If a minimum of two experimental data points are 
available, then viscosities can be determined accurately 
for a wide range of temperatures by evaluating the 
constants A and B in the equation: 

a AeB!T (3) 
where yp is viscosity and T is the absolute temperature. 
The units will be the same as the data for which A 


Values of viscosity collision integral 
and temperature function—Table I 


(Based on Lennard-Jones potential) 


kT/e Qo f:(kT/e) kT/« Qv fi (kT/e) 
0.30 2.785 0.1969 2.7 1.069 1.5417 
0.35 2.628 0.2252 2.8 1.058 1.5861 
0.40 2.492 0.2540 2.9 1.048 1.6298 
0.45 2. 
368 = 0.2834 3.0 1.039 1.6728 

0.50 2.257 0.3134 

3.1 1.030 1.7154 
0.55 2.156 0.3440 

3.2 1.022 1.7573 
0.60 2.065 0.3751 

3.3 1.014 1.7983 
0.65 1.982 0.4066 

3.4 1.007 1.8388 
0.70 1.908 0.4384 

3.5 0.9999 1.8789 
0.75 1.841 0.4704 

3.6 0.9932 1.9186 
0.80 1.780 0.5025 

3.7 0.9870 1.9576 
0.85 1.725 0.5346 

3.8 0.9811 1.9962 
0.90 1.675 0.5666 39 «0.0785 2.0088 
0.95 1.629 0.5985 

4. 
1.00 1.587 0.6302 a 

41 0.9649 2.1090 
1.05 1.549 0.6616 

4.2 0.9600 2.1457 
1.10 1.514 0.6928 

4.3. 0.9553 2.1820 
1.15 1.482 0.7237 

4.4 0.9507 2.2180 
1.20 1.452 0.7544 

4.5 0.9464 2.2536 
1.25 1.424 0.7849 

4.6 0.9422 2.2888 
1.30 1.399 0.8151 

4.7 0.9382 2.3237 
1.35 1.375 0.8449 

4.8 0.9343 2.3583 
1.40 1.353 0.8744 ‘> Om 35es 
1.45 1.333 0.9036 , , 
1.50 1.314 0.9325 5.0 0.9269 2.4264 
1.55 1.296 0.9611 6.0 0.8963 2.751 
1.60 1.279 0.9894 7.0 0.8727 3.053 
1.65 1.264 1.0174 8.0 0.8538 3.337 
1.70 1.248 1.0453 9.0 0.8379 3.607 
1.75 1.234 1.0729 10 0.8242 3.866 
1.80 1.221 1.0999 20 0.7432 6.063 
1.85 1.209 1.1264 30 0.7005 7.880 
1.90 1.197 1.1529 40 0.6718 9.488 
1.95 1.186 1.1790 50 0.6504 10.958 
2.00 1.175 1.2048 60 0.6335 12.324 
2.1 1.156 1.2558 70 0.6194 = 13.615 
22 1.138 1.3057 80 0.6076 = 14.839 
2.4 1.107 1, 4028 100 0.5882 17.137 
2.5 1.093 1.4501 200 0.5320 26.80 
2.6 1.081 1.4962 400 0.4811 41.90 





* From J. O. Hirschfelder, C. F. Curtiss, and R. B. Bird, ‘Molecular 
Theory of Gases and Liquids’, Wiley, New York, 1954; and L. A. 
Bromley and C. R. Wilke, Ind. Eng. Chem., 43, 1641 (1951). 
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and B are evaluated. Accuracy is generally within 1%. 

When no experimental data are available, the method 
of Thomas, reported by Gambill,’” appears to be the 
most reliable: 


| 


uw = (0.1167p,°*) 102 (4a) 

a=B0 — T,)/7- (4b) 
where » = viscosity of liquid, cp.; p, = density, g./cm."; 
T,. — reduced temperature, 7/T.; and B is a viscosity 
constant calculated from atomic and group contribu- 
tions of Table III. Eq. (4) predicts viscosities with an 
average error of 20 to 30%. 

Example 2—Estimate the viscosity of chlorobenzene 
at 40 C. and compare with the experimental value of 
0.639 cp. Here, p, = 1.11 g./ml., and T, = 359.2 C. 

From the structural contributions in Table III, we 
find: B = 0.340 + 0.385 = 0.725. 

Reduced temperature 7, = (273 + 40)/(273 + 
359.2), or 0.495. Substituting in Eq. (4b), we find a 
equal to 0.740. We can now solve Eq. (4a) to find the 
value for » as 0.677 cp. Therefore, error is 5.9%. 

Methods for predicting viscosities at high pressures 
and for liquid mixtures are also available in the litera- 
ture." * ™ 


Thermal Conductivity of Gases and Liquids 


3romley’s correlation is recommended for estimat- 
ing the thermal conductivity of pure gases at low 


pressures. 
For monatomic gases: 
> = 2.5uC,/M (5a) 
For linear molecules: 
k = (u/M)[1.382C, + 3.40 — (0.70/T7,)] (5b) 
where k = thermal conductivity, cal./(sec.) (cm.) 


(°C.) 3; « = viscosity, poise; C, = heat capacity, cal./ 
(g.-mole) (°C.); M = molecular weight; and T, = 
reduced temperature, T/T... 

An equation for nonlinear molecules is also pre- 
sented.“ Average error for Eqs. (5a) and (5b) is 
about 4%. 

Example 3—Estimate the thermal conductivity of 
chlorine at 0 C. and 1 atm. Compare the result with 
the experimental value of 1.78 x 10° cal./(sec.) (cm.) 
(°C.). Additional data are: 

1.19 X 10-4 poise. 





n= 
Ce = 6.06 cal./(g.-mole) (°C.). 
M=71. 

T, = 7/7 > =218/417 = i650. 


Since chlorine is a linear molecule, Eq. (5b) is used. 
After substituting appropriate values into Eq. (5b) 
and solving, we get k as 1.75 x 10° cal./(sec.) (cm.) 
(°C.). This represents an error of 1.7%. 

The accuracy of estimation can be increased if 
one value of k is known. Methods for estimating 
thermal conductivities at high pressures, and for gas 
mixtures, are available *,** but reliability is poor. 

For estimating the thermal conductivity of a pure 
liquid, the method of Weber is simple and relatively 
accurate: 
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Lennard-Jones force constants—Table II 


Compound e/k, °K. : o, A. 
PRCSIVIGNO sox sivinies oa che eh eae 185 4.221 
10S eo Rs en ee 97 3.617 
\ [21 SOR MOSS aOR MERE 124 3.418 
Oo SES oo ne 8 Seca eerie 281 4.06 
SIEM ao 1 hal Pos ca hccneeoute eons a caeee aie 440 5.270 
EIN Sane oa oon lee 520 4.268 
“ie || Nga See Roe Oe EME RT ay ae Sis 5.341 
Fo: [Oe Oe ete 410 4.997 
Carbon dioxide.................. 190 3.996 
Carbon disulfide.................. 488 4.438 
Carbon monoxide................. 110 3.590 
Carbon tetrachloride.............. 327 5.881 
Carbonyl sulfide.................. 335 As 
ROTEPSTINTO haste acs vinnie 357 4.115 
GHOTOTORM: <3 6066005 .d2sa4eeaews 327 5.430 
OS LO ee 339 4.38 
GychONeXGNe. . .... 2... oe cceccees 324 6.093 
OILS Gon ee eae ae 230 4.418 
SRI gS eae te Ee ea 391 4.455 
BTN VIETOhieancie sis ss teens occa ig ate haat 205 4.232 
FUORI co iei 8 hooss sie ess ere te a 112 3.653 
NPR oe Seto sce RA Saree es 10.22 2.576 
WN EPIONG oe oie 52s 5 he oe os 5 si ae 282* 8.88* 
FRIIS Fs ecas Sie ean ess 413 5.909 
IPOROMSEN cece rate c-sfess oS os Slaw 33.3 2.968 
Hydrogen chloride................ 360 35305 
Hydrogen iodide................. 324 4.123 
RINE os oats ei alc seston te 550 4.982 
RIS ctenas a ny eee er 190 3.61 
LLL LE SEN er 136.5 3.822 
Sheath: Loo ee eee eee a 507 3.585 
Methylene chloride................ 406 4.759 
Methyl chloride.................. 855 3.070 
Mercurie iodide... ............... 691 5.625 
PROMO So oks so atsrag Ss, ws OS stg Bie 851 2.898 
NNMOND racy ek oo een neces 35.7 2.789 
PMIINIG OXIGO. 5c i cece cee ce sees 119 3.470 
BRI PMENOND aeons Suet ones asad wi nates FES 3.681 
Nitrous oxide. ...............004- 220 3.879 
PI oe eee GY as 240 8.448 
DE Ee ae Oe OPP RE A 320 7.451 
Oh Ee es 113 3.433 
CCUG T Lee OS ar eS 345 5.769 
SEO G eee ree 254 5.061 
SUT a: || > |r 252 4.290 
UC SEE eee 356 2.646 
PURINE dee es patie suacevenw er terosshanercia tears 229 4.055 





From J. O. Hirschfelder, R. B. Bird and E. L. Spotz, Chem. Reviews, 
44, 205 (1949); J. O. Hirschfelder, R. B. Bird and E. L. Spotz, Trans. 
ASME, 71, 921 (1949); J. O. Hirschfelder, C. F. Curtiss and R. B. Bird, 
“Molecular Theory of Gases and Liquids,’ Wiley, New York, 1954; 
J. S. Rowlinson and J. R. Townley, Trans. Faraday Soc., 49, 20 (1953). 
* Calculated from virial coefficients. 
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k = 3.59 X 107°Cpe(p/M)"3 (6) 


where k = thermal conductivity, cal./(sec.) (cm.) 
(°C.); p = density, g/cm.*; C, = heat capacity, 
eal./(g.) (°C.), and M = molecular weight. 

Eq. (6) predicted 89 experimental values of thermal 
conductivity with an average error of 13%. The 
more complicated method of Sakiadis and Coates— 
reported by Gambill,? and Reid and Sherwood"—has 
a better theoretical basis, but the accuracy is slightly 
less than that of Eq. (6). Gambill’ discusses methods 
available for predicting k values for liquid mixtures. 

Example 4—Estimate the thermal conductivity of 
benzene at 50 C. and compare with the experimental 
value of 3.28 x 10“ cal./(cm.) (sec.) (°C.). Use 
Me = (85% p 0.879 g./em.*, and C, 0.435 cal./(g.) 
CGa: 

Substituting appropriate values into Eq. (6) and 
solving for k gives the value as 3.07 x 10° cal./(sec.) 
(em.) (°C.). Compared with the experimental value, 
the error is 6.4%. 


Diffusion Coefficients for Gases and Liquids 


For binary gas systems at low pressure, Hirsch- 
felder’s method, based on the kinetic theory of gases, 
gives excellent results: 

M+ M, 
M,M, 


? » - 
Poy2Q2p (7) 


0.001858 7° 1 


Dig = 


Dy» = Diffusivity of component 1 in a mixture of | and 2, em?/see 
7’ = Absolute temperature, °K. 
M, = Molecular weight of 1. 
M. = Molecular weight of 2. 
P = Total pressure, atm. 
oy = 4(o, + 02) where o; and o» are the collision diameters of 1 
and 2, respectively, angstrom. 
2p = Collision integral for diffusion obtained from Table IV as 
a function of k7’/,.,. 
€ Keres)” . 

Values of force constants o and e are obtained from 
Table II as before. Approximate methods for esti- 
mating o and e are available.” This method predicted 
experimental D,, values for 80 systems with an average 
error of only 6%. When force constants are not 
obtainable, the method of Arnold shown in Reid and 
Sherwood” and Gambill’ gives satisfactory results. 

For pressures above about 15 atm., no reliable 


Structural contributions for 
‘alculating B in Eq. (4b)—Table III 


Carbon... 0.462 
Hydrogen....... 0.249 
Oxygen. 0.054 
Chlorine 0.340 
Bromine 0.326 
lodine.. . 0.335 
Sulfur. . ee Lee ‘ 0.043 
oC | a re pewe hie 0.385 
Double Bond. 0.478 
CO (ketones, esters) 0.105 
CLT 1: 3 A sveecas: (OBB 
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methods exist for estimating D,. Diffusion coeffi- 
cients in multicomponent systems can be theoretically 
predicted once the binary values are known.’ 

Example 5—Estimate the diffusivity of oxygen in 
an oxygen-nitrogen mixture at 0 C. and 1 atm. and 
compare with the experimental value of 0.181 cm.°/sec. 
Let 1 represent the oxygen, 2 the nitrogen. 

Using Table II, we find o,, = 3(3.48 + 3.68) = 3.56; 
e/k = 113; «/k = 91.5. Hence, we can calculate 
éo/k as [(118) (91.5)]** = 101.6, and kT/e, as 
273/101.6 = 2.69. 

From Table IV, we find by interpolation the value 
for ©, as 0.980, which corresponds to kT of 2.69. 
Substituting in Eq. (7) and solving for the diffusion 
coefficient gives the value for D,. as 0.174 cm.*/sec. The 
calculated value is in error by 5.5%. 

The diffusion coefficient for liquids is a function of 
concentration and can only be estimated accurately for 
dilute solutions. In addition, ionization, dissociation 
or association of compounds in solution makes predic- 
tion of diffusivity even more difficult. 


Diffusion collision integral—Table IV 
(Based on Lennard-Jones potential) 








kT /e Qp kT /e Qp kT/« Qp 
0.30 2.662 | 1.55 1.182 370 0.9058 
0.35 2.476 | 1.60 1.167 <A 0.8998 
0.40 2.318 | 1.65 1163 3.8 0.8942 
0.45 2.184 1.70 1.140 S09 0.8888 
0.50 2.066 17d 1.128 4.0 0.8836 
0.55 1.966 1.80 1.116 4.1 0.8788 
0.60 1.877 1.85 1.105 4.2 0.8740 
0.65 1.798 | 1.90 1.094 4.3 0.8694 
0.70 1.729 | 1.95 1.084 4.4 0.8652 
0.75 1.667 | 2.00 1.075 4.5 0.8610 
0.80 1.612 | 2.1 1.057 4.6 0.8568 
0.85 12362 7 2.2 1.041 47 0.8530 
0.90 15t7 92:3 1.026 4.8 0.8492 
0.95 1.476 | 2.4 1.012 4.9 0.8456 
1.00 1.439 7 2.5 0.9996 | 5.0 0.8422 
1.05 1.406 | 2.6 0.9878 | 6 0.8124 
1.10 1379 4 2.7 0.9770 | 7 0.7896 
iXaS 1.346 | 2.8 0.9672 8 0.7712 
1.20 1.320 | 2.9 0.9576 | 9 0.7556 
2225 1296" 4 3.0 0.9490 10 0.7424 
1.30 1-273: 93.1 0.9406 20 0.6640 
i235 AP253 4s 72 0.9328 30 0.6232 
1.40 1.2338) 43:3 0.9256 | 40 0.5960 
1.45 1.2135: 9 3.4 0.9186 | 50 0.5756 
1.50 2.198 93:5 0.9120 | 60 0.5596 
70 0.5464 
80 0:3352 
From J. O. Hirschfelder, C. F. Curtiss, and 90 0.5256 
ata inenaear yenettess. Come 4 | 100 0.5130 
200 0.4644 
400 0.4170 
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Liquid diffusion solvent 
association parameters—Table V 


Association 
Solvent Parameter 
MV EST Sed a Nie beeen asc nee ne 2.6 
WIRE) © 5-25. ois dR SSSR SSeS ES 1.9 
PATAEATIIDA oo a ais niente ek cere 1.5 
BENWONG sas esik tone ae ie ees 1.0 
ERM cen fete cade Bans sO Aus Sse 1.0 
PABISHANE So BoA on Oe Srv tle we wren 1.0 
Unassociated solvents........... 1.0 


The method of Wilke and Chang allows prediction of 
D,, for dilute nonelectrolyte solutions with an average 
error of about 10%. 


7.4 & 10-8(XM)°5T 
Dy = nV i926 = (8) 


Diffusivity of dilute solute 1 in solvent 2, em.?/sec. 
Molecular weight of solvent. 

Absolute temperature, °K. 

Viscosity of the solution, ep. 

Molar volume of the solute at the normal boiling point, 
em.3/g.-mole. 

x = Association parameter of the solvent as shown in Table V. 


Dry 
M 
T 
Ku 
1 


hu i wed 


\" 


Methods of predicting diffusivities for concentrated 
solutions and electrolytes are available.” 

Example 6—Estimate the diffusivity of a very dilute 
solution of carbon tetrachloride in liquid methanol at 
15 C. Compare this value with the experimental value 
of 1.70 « 10° em.*/sec. Additional data are M = 82, 
y = 1.9 from Table V, T = 288 K., » = 0.65, which is 
equal to that of solvent for very dilute solutions, and 
V, = 113.2 cm.’*/g.-mole (calculated from density). 

By substituting into Eq. (8), we calculate the dif- 
fusion coefficient D,, to be 1.49 x 10° cm.°/sec. This 
value compared with the experimental data is 12% in 
error. 

The methods given here for estimating transport 
coefficients are those currently recommended for the 
simple gases and liquids. Caution must be exercised 
when using any of these equations at high pressures 
or under any unusual circumstances. See Sherwood 
and Reid“ and Gambill’ ‘’” for further details. 
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On this and the ten pages that fol- 
low are tabulated almost 550 chemi- 
cal process industry projects thak 
have been in the news during the 
period from February through 
July 1961. The table covers proj- 
ects that are planned, under con- 
struction, or recently completed— 
in many cases, updating earlier 
listed projects. 

These listings have been com- 
piled from many sources and, so 
far as feasible, have been checked 
for accuracy, completeness and cur- 
rent status. Only major projects 
—over $200,000—have been _in- 
cluded. 

This is the 13th such tabulation 
issued by CHEMICAL ENGINEERING. 
Our previous tabulations, covering 
projects earlier than those listed 
here, appeared in the February is- 
sues of 1951, 1952 and 1953; in 
January 1954; in our Inventory 
Issues of 1955, 1956 and 1957; in 
regular issues of May 4, 1959, 
April 18, 1960, October 17, 1960 
and April 17, 1961. 
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Semiannual Inventory of 
New Plants & Facilities 





Company Location 

Allied Chemical Corp.... , East St. Louis, Il. 
American Humates Inec....... .. Glenrock, Wyo.. . 
American Metal Climax, Ine..... Vicksburg, Miss. 


Armour Agricultural Chemical Co. Cherokee, Ala. Ammonia... 360 tons ‘day Due completed early 1962; part of a $60- 
| Lh eee . 50 tons /day million project that includes facilities in 
Ammonium nitrate prills 250 tons/day Polk County, Fla 
Nitrogen solutions..... . 250 tons/day 
Nitric acid....... 300 tons /day 
Ammonium phosphate. . 500 tons /day 
Armour Agricultural Chemical Co. Polk County, Fla. Sulfurie acid, phosphoric acid, os Due completed 1962 
triple superphosphate 
Bunker Hill Co........ Sak be kt | AOMORI ROS 20.5.5, 5.5 Phosphoric acid. ...... 130 tons /day $2-million plant on stream 
Bunker Hill Co... .. ee Kellogg, Idaho. . . Phosphoric acid, concentrated . $225,000 plant completed to produce highly 
concentrated wet-process acid 
California Chemical Co. , Fort Madison, Iowa.. Dry complex fertilizers. . 600 tons /day Due on stream late 1961 
Coastal Chemical Corp.. . . Paseagoula, Miss. Nitrogen fertilizers... . Exp. to 400 tons day $4.5-million, 100% expansion planned; in 


Cooperative Farm Chemicals Assn. Lawrence, Kan. 





WR. Grace &.Co........5.5. Big Spring, Tex..... 
W. R. Grace & Co........ Ridgewood, Fla..... 
Hercules Powder Co...........- Louisiana, Mo. 


International Minerals & Chemical Bonnie, Fla. 
Corp. 


Mississippi Chemical Corp. Yazoo City, Miss. 
Northwest Co-operative Mills, Inc. Pine Bend, Minn. 


The Seagrave Corp..... , . Phoenix, Ariz... 
J. R. Simplot Co. Pocatello, Idaho 
Solar Nitrogen Chemicals, Inc. Joplin, Mo... 
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Products Capacity Status and Remarks 


Phosphoric acid. . . 50,000 tons /yr. Wet-process plant on stream. 
Concentrated humus grains.. 75 tons/day Planned unit will use coal as feedstock 
Potassium nitrate... ‘ $7-million plant, due on stream late 1961, 


will use undisclosed process in making 
potassium nitrate for fertilizer use. 


cludes doubling of ammonia capacity to 
140,000 tons ‘yr. 


Nitric acid 120 tons day Construction contract awarded 
Ammonia, urea.... 250 tons day Due on stream early 1962. 
Phosphate rock. . . oi ve Expansion and modernization completed 
Ammonium nitrate solutions 50,000 tons ‘yr. Due completed summer 1962 
Ammoniated ammonium 10,000 tons ‘yr. 
nitrate 
Diammonium phosphate Exp. to 100,000 $5.8-million expansion due on stream Octo 
tons yr. ber 31, 1961. 
Urea Plant completed. 
Ammonium phosphate. . 100,000 tons ‘yr. $4-million plant due on stream summer 
1962. Product will be water-soluble 
Organie compost 300 tons ‘day Planned plant will use bacteriological 


method to convert garbage to compost 
Phosphate fertilizers. . 80-100°% expansion underway, involving 
transfer of equipment from another site 
Ammonia, urea, nitrogen solu Ammonia unit on stream; rest of plant under 
tions construction. 











PLANTS AND FACILITIES .. . 


Fertilizers —Continued Inors 








Company 


Southern Nitrogen Co...... 


Spencer Chemical Co............ 


Tennessee Corp.........6000e2ses 
PEL Gc 


MWRMOONES TOI... /.56 coeds sunes 


Tennessee Valley Authority...... 


Location 


Savannah, Ga....... 


Pittsburg, Kan.... 


Gibsonton, Fla...... 
Gibsonton, Fla... . . 


Products 
Ammonia, anhydrous....... 
Pcie. |: ae 


Ammonium nitrate......... 
High-analysis fertilizers. .... 


PITIMIINIR, say heles os ssbe 
Phosphate products......... 


Capacity 


Exp. to 150,000 
tons /yr. 

Exp. to 33,000 
tons /yr. 


Status and Remarks 


$5-million project under way. 


Due on stream 1962, unit will produce prod- 
uct containing 30% N and 10% P. 

$11-million plant due completed 1962. 

50% expansion due completed by early 
1962. 





Inorganics 


Company 


Air Products & Chemicals, Ine... . 
Air Products & Chemicals, Inc. 


Air Reduction Chemical & 
Carbide Co. 


Air Reduction Sales Co. 
Air Reduction Sales Co.......... 


Air Reduction Sales Co...... 
Air Reduction Sales Co.... 
Allied Chemical Corp.... 
Allied Chemical Corp. 


Allied Chemical Corp........... 

Allied Chemical Corp... 

Allied Chemical Corp.... 

American Cyanamid Co. 

American Potash & Chemical 
Corp., Laporte Industries Ltd. 

Arkansas Cement Corp. 


Arkansas Chemicals, Inc... 
Associated Chemicals Co. 
Atlantic Cement Co. 
Atlantic Refining Co.. 


Beryllium Corp.; 


United Technical Industries, Inc. 


Beryllium Resources, Inc... . . 
Bunker Hill Co...... 


Cargill, Inc. 
Chemetron Corp. 
Chemetron Corp.. 


Chemical Products Corp. ie 
Collier Carbon & Chemical Co... . 


Columbia-Southern Chemical 
Corp. 

Columbia-Southern Chemical 
Corp. 

Columbian Carbon Co. 

Continental Carbon Co. 

Diamond Alkali Co. Ses 

Dixon Chemical & Research, Inc. 

Dixon Chemical & Research, Inc. 

Dominion Tar & Chemical Co... . 

Donner-Hanna Coke Corp.. . 


Dow Corning Corp.............. 
E. I. du Pont de Nemours & Co... 
E. I. du Pont de Nemours & Co... 
FE. 1. du Pont de Nemours & Co... 


FMC Corp.... 
PMSRC MODINE SG tives a oausne xo 
IMC Corp.; U.S. Steel Corp. 
Ford Motor Co. 

General Aniline & Film Corp. 


General Dynamics Corp. . 
W. R. Grace & Co. 
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Tampa, PIB... Diammonium phosphate.... Exp. to 200,000 100% expansion completed. 

tons /yr. 

Muscle Shoals, Ala... RUURIINIE Sern eke. a ae eee i Oe $3-million, 25,000-kw. furnace due on 
stream early 1963, will replace several 
smaller furnaces. 

Location Products Capacity Status and Remarks 


Granite City, Il. 


Sparrows Point, Md... 


Louisville, Ky.. 


Baton Rouge, La.. 


Claymont, Del... .. 


Johnstown, Pa.. 
Tampa, Fla.. 





Brunswick, Ga... .. 


Buffalo, N. Y... 


Hopewell, Va...... 


Moundsville, W. Va... 
North Claymont, Del. 


Fortier, La..... 


Foreman, Ark... .. 


El Dorado, Ark... 
Pomona, Calif. 


Ravena, N. Y....... in 


Port Arthur, Tex. 


Delta, Utah 


Delta, Utah 
Kellogg, 
Belle Isle, La...... 


Dallas, Te 
Farrell, Pa. 





Cartersville, Ga...... 
Los Angeles, Calif... . 


Corpus Christi, Tex... 


North Bend, La. 
Bakersfield, Calif. 
Deer Park, Tex... 
Newark, N. J... . 
Paulsboro, N. J. 


Tacoma, Wash....... 


Buffalo, N. ¥.......+ 


La Porte, Tex........ 


New Johnsonville, 
Tenn. 


Modesto, Calif....... 


South Charleston, 
WW, VA, 


Kemmerer, Wyo...... 


Nashville, Tenn. 


Linden, N. J 


Tewksbury, Mass.. ; ; : 
Memphis, Tenn....... 


Idaho...... 


Oxygen, liquid and gaseous 
EO rE 
Lo. eee 
Pee 


Liquid oxygen, nitrogen, argon 
eee 


ROROMON 6.540666 is ws wee 
EE eT eer 
Liquid oxygen, nitrogen, argon 
Caustic, chlorine........... 
Coke. Coeeccesesesecececs 


Nitrogen tetroxide. . 
Caustic, chlorine A 
Hydrofluorie acid....... 
Anhydrous ammonia....... 
Titanium dioxide... . 


CNG oo ose cases ceeeeee 
CC 
Alum (solid)... .. 
Cement 
Sulfur... 


Beryllium oxide 


Beryllium oxide concentrate. 
Sulfuric acid........ 


4k er re ree 
Oxygen, nitrogen, argon..... 
Oxygen, nitrogen......... 


Sodium silicates............ 
ile he '. tO 


Chrome chemicals.......... 


Sodium chlorate............ 


Lime 


High-purity silicon... .. 3H 
Alumina, colloidal. ......... 
Bturte BON... secs cess 
Titanium dioxide pigment 


Barium hydroxide monohy- 
drate 


Ilydrogen peroxide......... 
RMN haan aoe wes eee 
MUONS Gia ek OE SSO Ore ES OE 


Chlorine, caustic. .... 
Liquid nitrogen, oxygen, argon 
BUNGIE i565 oosde reece ns 


Over 170 tons ‘day 
450 tons day 
350 tons/day 
335 tons ‘day 


30 tons /day 
25 tons/day 
Over 350 tons /day 


675 tons /day 
30 tons /day 


25,000 tons ‘yr. 


Exp. to 2.8 MM 
bbl. /yr. 
30 MM Ib. ‘yr. 


10 MM bbl. /yr. 
35 tons ‘day 


25,000-30,000 Ib. /mo, 


2 tons ‘day 
75,000 tons ‘yr. 
100,000 tons ‘yr. 
120 tons ‘day 


370 tons /day 


100 tons day 
10,000 tons ‘yr. 


10,000 metric tons/yr. 


25,000 Ib. /yr. 


Exp. to 58,500 
tons yr. 


250 tons /day 


Exp. to 1,100 
tons /day 


Exp. to 230 tons ‘day 


Exp. to 160,000 
tons/yr. 


$6-million plant completed. 

$6-million plant due completed third quar- 
ter 1961. 

$2.75-million kiln under construction will 
treat waste carbide lime feedstock. [ue 
on stream early 1962. 

On stream. 

$5-million plant under construction, de- 
scribed as first air separation facility to 
serve petrochemical industry. 

$5-million plant due completed late 1961. 

On stream. 

Expansion. due completed Aug. 1961. 

Battery of 60 ovens due completed by en 
of 1961, 

Due on stream Aug. 1961, 

Expansion due on stream Oct. 1961. 

50% expansion completed. 

10° expansion due completed late 1952. 

Western site not yet selected for planned 
$15-million plant. 

$7.5-million, 100° expansion due completed 
first half 1962. 

On stream. 

On stream. 

$64-million plant due on stream 1963. 

Construction contract awarded for $250,000 
plant to treat hydrogen sulfide from ad- 
jacent refinery. 

$1-million plant essentially completed sum- 
mer 1961, will produce concentrated, 97% 
product. 

Planned $2.5-million plant will use Van 
Dornick flotation process. 

Tentatively planned $5-million addition to 
lead smelter; includes sintering unit. 

Mine and plant due on stream 1962. 

$1-million plant planned. 

Due on stream 1962, will supply nearby steel 
plant. 

Due on stream Oct. 1961. 

On stream; converts spent alkylation acid, 
H2S and sulfur. 

Plant completed. 


Due on stream Sept. 1962. 


$2-million expansion planned. 

Due on stream second half 1961. 

Due on stream early 1962. 

$660,000 plant due completed March 1962. 

Due on stream summer 1961, 

$2-million plant due on stream early 1962. 

Multimillion-dollar oven replacement pro- 
gram due completed late 1961 or early 
1962. 

$2-million plant on stream. 

Plant completed. 

Planned. 

30° expansion planned. 


Due on stream late 1961. 


Multimillion-dollar unit due on stream late 
1962. 

$3.5-million demonstration plant, starting 
up, will utilize low-grade coal. 

Expansion completed. 


360% expansion due completed early 1963. 
Due on stream by Jan. 1, 1962. 
60° expansion completed. 
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Inorganics —Continued 


Company Location 


Elyria, Ohio 
Columbia, Tenn...... 


Harshaw Chemical Co... . ‘ 
Hooker Chemical Corp.......... 


Columbus, Miss. 

Niagara Falls, N. Y. 
Beaumont, Tex..... 
Alpena, Mich. 


Pasadena, Tex. 


Hooker Chemical Corp.......... 
Hooker Chemical Corp. 
Houston Chemical Corp.. . 

Huron Portland Cement Co.. 
Hydrocarbon Research, Inc... 


International Glass Industries Tacoma, Wash. , 

Kaiser Aluminum & Chemical Baton Rouge, La..... 
Corp. 

- oS ere ie ee Cincinnati, Ohio 


Deer Park, Tex. 
Ecorse, Mich. 


Linde Co.. 
Linde Co. 


Fontana, Calif...... 
Houston, Tex. 
Huntsville, Ala. 


0 Ee ber artery artes 
Linde Co. 


Linde Co. 


Institute, W. Va 


Linde Co. ; 
Middleton, Ohio. 


Linde Co... 


Midland, Pa. 
Neosho, Mo.. . 
Pueblo, Colo... ‘ 
Youngstown, Ohio. . 


Linde Co...... 
Linde Co... . . 
Linde Co... 
Linde Co. 


Marquette Cement Co........... Catskill, N. Y........ 
Murfreesboro, Tenn... 
Danvers, Mass... . 
Geismar, La...... 
Addyston, Ohio. . 


Metal Carbides, Ine.... . 
Metal Hydrides, Inec........ 

PRMOUOM, TRG... o. nse eve ceaeess 
Monsanto Chemical Co. 





Geismar, La........ 
Joliet, Il. 
Saltville, Va........ 
La Porte, Tex.. 

Calvert City, 
Columbia, 8. C. 


Morton Chemical Co.. 
Olin Mathieson Chemical Corp.. . 
Olin Mathieson Chemical Corp.. . 
Pearsall Chemical Corp.. 
Penn-Olin Chemical Co.. 
Pennsylvania Glass & Sand Corp. 


Potash Co. of America Carlsbad, N. M... 
Amarillo, Tex... . 
Sunray, Tex.. f 
Planta, Gin cccc. ses 
Baton Rouge, La.. 


Shamrock Oil & Gas Corp. 
Shamrock Oil & Gas Corp. 
Southern Cement Co. 
Stauffer Chemical Co... 
Stauffer Chemical Co... Dominguez, Calif... 
Green River, Wyo.... 
Salt Lake City, Itah .. 


Stauffer Chemical Co....... 
Stauffer Chemical Co.; 
U.S. Smelting Refining & 
Mining Co. 


Susquehanna-Western, Inc. Falls‘ City... 6x... 5.06 
Tenneco Chemical Co... . Houston, Tex........ 
mereto WNC... ose tse s Lockport, THs. access 
Texas Gulf Sulfur Co.... Moab, Utah. .....s«+ 


La Porte, Tex. 
Mojave, Calif. 


Texas Jersey Mfg. Co... ... 
United Carbon Co... ... 


Boron, Calif.. 
Nichols, Fla. 


U.S. Borax & Chemical Co... . 
Virginia- Carolina Chemical Corp. 


Products 


Zirconium oxide 
Phosphorus. .... 


Sodium chlorate 

Chlorine, caustie soda 

Nitrogen, high purity. 

Cement... 

Oxygen 

Nitrogen. eeiie 

Flat glass... 

Tabular alumina, 
active alumina 

Oxygen 

Oxygen, nitrogen 

Oxygen 


Liquid hydrogen 

Oxygen oe . 

Liquid oxygen, liquid nitro- 
gen 

Oxygen, nitrogen 

Oxygen 


Oxygen wa . 
Liquid oxygen, nitrogen 
Oxygen 


Oo) re 
Cement clinker. . 
Tungsten carbide 


Sodium borohydride 
Oxvgen.... 


Concentrated phosphoric acid 


Hydrogen chloride, anhydrous 


Phosphorie acid 
Hvydrazine nk 
Aluminum chloride. . . 
Sodium chlorate 
Silica 


Potash 

Ammonia 

Ammonia mats 
Portland cement 

Sulfur dioxide. . 
Chlorine, caustic soda 
Sodium sesquicarbonate 
Coke.... 

Uranium concentrates 


Oxygen, nitrogen 


Ammonia ; 
Muriate of potash 


Aluminum chloride 
Carbon black 


Borax producets.... Ses 
Phosphate rock, caleined.... 


Capacity 


25 tons day 

Exp. to 850 tons day 
21 tons day 

160 tons day 


140 tons day 


300 tons ‘day 
140 tons ‘day 


200 tons ‘day 


140 tons day 
280 tons ‘day 
day 


280 tons 





Over 2 MM bb. /yr. 
600 tons day 


159 tons ‘day 
159 tons ‘day 
1.5 MM bbl. ‘yr 
10,090 tons ‘yr. 


250 tons day 


Exp. to 220 tons /day 
1.1 MM tons ‘yr. 
Over 5 MM lb. ‘yr. 
64 MM Ib./y1 


Exp. by 400,090 


Status and Remarks 


expansion completed 

$6.4-million expansion due completed early 
1962. 

Due completed late 1951. 

Expansion completed 

Completed. 

Installing large new kiln 

Planned $6.5-million plant — will 
Tenneco Chemical petrochemical group. 

Planned plant will cost about $800,000. 

Active-alumina unit completed; tabular- 
alumina unit due on stream late 1961. 

On stream; output goes to making ozone 

Planned. 

New unit, due complete 1 mid-1962, will in- 
crease capacity 70°7 

Due on stream June 1962. 

Due on stream Feb. 1962. 


supply 


On stream, uses low-pressure (150° psi.) 
liquefaction eyele. 

Due on stream Oct. 1961 

Second on-site plant on = stream, raises 


Armco‘s oxygen supply to 270 tons ‘day. 


Due on stream Dee. 1961. 

On stream. 

On stream. 

Due on atream early 1962, will supply 


99.5% oxygen to Youngstown Sheet «& 
Tube Co. 


59°% expansion planned. 


Due on stream Nov. 1961. 

Due completed fall 1961. 

$2-million plant planned. 

On stream; product equivalent to 
orthophosphoric acid. 

Due completed early 1962. 

$1.5-million plant completed. 

$15-million plant on stream. 

Plant completed. 

$6.5-million plant under construction. 

$1-million purification plant due completed 
late 1961. 

$3.5-million modernization due completed 
mid-1962. 

Due on stream early 1982. 

Due completed early 1982. 

Due completed early 1963. 

Plant on stream, uses reaction between sul- 


105% 


fur and sulfur trioxide 

Multimillion-dollar plant due completed by 
third quarter 1962. 

Under construction. 

Due completed fourth quarter 1961; will 
treat low-grade bituminous coal. 


$2-million mill on stream. 

Planned unit will feed chemicals complex 
that will be at same site. 

2° expansion completed. 

30-million mining and processing ¢o:nplex 
due on stream late 1962. 


On stream. 

$5-million plant due on stream late L9YOL or 
early 1962, 

Expansion under way. 

New rotary kiln installed. 





tons yr. 

West End Chemical Co.. Westend, Calif....... Sodium sulfate....... Exp. to 200,000 Expansion completed. 
tons/yr. 

Metals 

Company Location Products Capacity Status and Remarks 


Allegheny Ludlum Steel Corp... Albaay, N. Y. 


Aluminum Co. of America + 


American Potash & Chemical Aberdeen, Miss....... 
Corp. 
Beryllium Corp. Hasleton, Pa......<. 


Beryllium Metals & Chemicals Bessemer City, N. C.. 


Brush Beryllium Co... Elmore, Ohio. . 


Pueblo, Colo. 


Colorado Fuel & Iron Corp.. ee 
Baltimore, Md....... 


E. I. du Pont de Nemours & Co. 


Cuemicat, ENcinrertNc—October 16, 1961 


High-alloy steels... .. 


Primary aluminum 
Manganese 





Beryllium 


Beryllium, beryllium chemi- 
cals 
Beryllium..... 


Steel... ° ee a canes 
Columbium, titanium, molyb- 
denum, tantalum 


10 MM Ib./y1 


Exp. to 25,009 
Ib. mo. 


New vacuum smelting furnace on stream, 
described as world’s largest. 

Modernization under way. 

$5-million facility due completed first quar- 
ter 1962. 
Expansion completed. 


Due on stream by late summer 1962. 


$6-million expansion completed, increasing 
company capacity from 12,000 to over 
30,000 Ib. /mo. 
21-million expansion under way. 
$12-million plant on stream 
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PLANTS AND FACILITIES . 

Metals Continued 0 

Company Location Products Capacity Status and Remarks C 

Kaiser Aluminum & Chemical Mead, Wash......... PI co ied oe tins bean Exp. to 2,650 55% expansion completed; plant makes Ce 

Corp. tons/yr. 99.99 +% pure aluminum. 

Kawecki Chemical Co........... Boyertown, Pa....... Columbium, columbiumalloys ..........+-2+0:- . Due on stream 1961. Cr 

Kennecott Copper Co........... Garfield, Utah....... TW coR Baca ches Gus ccna cberes ataestaan ae . Current smelter renovations will cost over 
$5-million. 

Metal & Thermit Corp.......... Portland, Ore........ BUN ccd neat aa teak atch Sct ewnin means Detinning plant planned. C1 

Metal & Thermit Corp.......... Tampa, Fla.......... "CT agree OOS TS eee ee ee ree $500,000 plant on stream, recovers tin scrap, | Di 

The New Jersey Zine Co......... Palmerton, Pa........ Spiegeleisen alloy........... ee er Oe . Multimillion-dollar electric furnace project | 
due completed 1962. De 

Reynolds Metals Co............. Sheffield, Ala......... Aluminum alloys........... Reta See Ae . $2.5-million expansion under way for cast De 
house, involving new holding and melting De 
furnaces. 

Roanoke Electric Steel Corp...... Roanoke, Va......... SENS soak oh koa esic cls Meee) RMU Rh Geta alee . Continuous casting plant planned; will use 
Babcock & Wilcox Co. process based on De 
pouring steel from a 75-ft. tower. 

Sharon Steel Corp............... Farrell, Pa........... skids eh dean mk diod 1 MM tons ‘yr. Planned $17.5-million plant will use basic De 
oxygen steelmaking process. De 

Stauffer Chemical Co............ Richmond, Calif...... Refined refractory metals.... 30,000 lb./mo........ New electron-beam furnace installed, de- ' De 
scribed as world’s largest. De 

Temescal Metallurgical Corp..... Berkeley, Calif....... Refractory and other metals. ........... ....... 25-ton electron-beam furnace being in- E. 
stalled; will permit plant to add tungsten, 
zirconium, other metals to its line. . 

i E. 

Organics E. 

Company Location Products Capacity Status and Remarks = 

Air Products & Chemicals, Inc.; Delaware City, Del.... Oxo alcohols............... 60 MM Ib. /yr. Planned. D: 

Tidewater Oil Co. El 

Alcon Laboratories............. BOM WVOIth; CEE ss. 6 AMAMMAODUMERIC. As isu eae) aceesbereuwina sauce’ New facilities completed, over $2 million. El 

Allied Chemical Corp............ Buffalo, N. Y........ PD MUINUIEGO, 5 os cssa) askew eu Ge bosen nee New plant on stream, doubles company’s El 
succinic anhydride capacity. 

Allied Chemical Corp............ California........... Toluene diisocyanate........ 15 MM lb./yr. Due completed 1962. 

Allied Chemical Corp............ Elizabeth, N. J....... Fluorinated hydrocarbons... Over 10,000 tons/yr. On stream. 

REINS CSPeIREL SOOT... 5.3.5. 5s 3 RIGNOWOIL Ws. 650.2%. SCRDDURPERM. <cscsascescis. 5o0dsenseeanaws cies Nearly completed. 

Allied Chemical Corp............ Moundsville, W. Va... Diisoeyanmates.............. Exp. to 25 MM Expansion, tripling capacity, due completed 

Ib. /yr. mid-1962. 

Allied Chemical Corp............ South Point, Ohio.... Melamine erystals.......... 20 MM lb./yr. Due on stream early 1962; first commercial Er 
unit to use urea for feed. 

Allied Chemical Corp............ South Point, Ohio.... Methanol.................. Exp. to 24 MM 50% expansion completed. Es 

gal. /yr. 

Allied Chemical Corp.......... Southern California... Isocyanates................ 15 MM bb./yr. Planned unit will be first isocyanate plant = 
on West Coast. Et 

American Viscose Corp.......... Marcus Hook, Pa..... Microcrystalline cellulose.... 1 MM lb./yr. On stream. Et 

Amoco Chemicals Corp.......... cfc 1 ae: | | Dismetiay] Gerepliteeinte. 02.0 cs cccccsccecccsssss Expansion under way. > 

Amoco Chemicals Corp.......... [cl se (| Sea TWAPIC NG AMNED 56 ouicss ck sdhunses eadewcne Multimillion-lb./yr. unit due on stream F} 
fourth quarter 1961. : 

Ansul Chemical Co.; Lake Charles, La..... Methyl chloride............ 60 MM Ib. /yr. Due completed early 1962, will cost over FI 

Continental Oil Co. $1 million FI 
Ashland Oil & Refining Co....... Ashland, Ky......... Benrene, Toluene, RVIONCS....  .<occcesecesseceses Udex unit completed. Fe 
Ashland Oil & Refining Co....... Catlettsburg, Ky..... Naphthalene............... 75-100 MM lb./yr. Hydrodealkylation plant on stream. Fr 

BSED 2s oh ee ou ays «arb 6 MM gal./yr. : 

Atlantic Refining Co.; Nederland, Tex....... Benzene, toluene, xylenes.... 50 MM gal./yr. Udex aromatics-extraction unit due com- Gi 

Pure Oil Co. pleted Dec. 1961. 

Atlas Chemical Industries, Inc...._ New Castle, Del...... Glycerin, other polyols...... 50 MM lb./yr. $17-million plant, due completed second Gi 
quarter 1962, will operate on molasses : 
feed. 

Aurora Gasoline Co............. Detroit, Mich........ Benzene-toluene stock....... .ccccscccscseccces . Planned catalytic reformer and extraction He 
units will help firm fulfill benzene-toluene 
supply contract with Dow Chemical Co. 

Due on stream mid-1962. 
Baird Chemical Industries....... ULI CS ee gem SOMIU s oi6s sacs ss enw eae 20 MM lb./yr. Planned. Hi 
3ethelehem Steel Co........ Sparrows Point, Md... Naphthalene............... 42 MM lb./yr. Distillation unit for coke-oven tar will H 
SVEN REERIRGE 555 .a 255 boc sa veavsuanalecen process over 50 MM gal./yr., is due on i, 
stream late 1961. Hi, 

3orden Chemical Co. ASRIBIATS MAN 550k 5) AEN 6555 9 ow avs stapes 25 MM gal./yr. Methanol unit due on stream by May 1962; i, 

Wintyl BCetate. ... . <6. 06060 50 MM lb. /yr. acetate unit due in operation later in 1 

1962. Total investment: $15 million. 1 

or Seeing Co.; Baton Rouge, La. . Acetylene... : ; ... 80MM lb./yr Construction contract awarded. { H 
. S. Rubber Co. | 

Bzura Chemical Co. Vieldsboro, N. J.... ROR RNIY BUMIRON 6 55s orcs Gos nik 16 MM lb. /yr. On stream. 

California Chemical Co... . Richmond, Calif...... Maleic anhydride........... 20 MM lb. /yr. On stream. Hi 

California Corp. for Biochemical isos Angeles; Calif........ Tame DIOOMOMICALS....6.c650005  sveececccvicecssssies $1-million expansion planned. 

Research H 

Celanese Corp. of America....... Bay City, Tex........ Acetaldehyde............... 100 MM lb./yr. $12-million plant due completed by mid- H 

2-Ethy] hexanol 1962, will use Aldehyd GmbH. process. 

Celanese Corp. of America... ; Pampa, Tes....ccsccs Acrylate esters, acrylic acid... 14 MM lb./yr. Completed units bring company’s total I 
acrylate capacity at Pampa to 30 MM T 

‘ Ib./yr. I 

Collier Carbon & Chemical Co.; Delaware City, Del... Naphthalene............... 100 MM lb./yr. Due on stream Nov. 1961. : 

Tidewater Oil Co. : 
Collier Carbon & Chemical Co.; Tipk OMAK CIR: 35) “SNAEEIBOB ho ckceeesin casae best bawdeeewwa Construction due to start 1961. K 

Tidewater Oil Co. . 

Columbia Southern ChemicalCorp. Lake Charles, La..... Ethylene dichloride......... 100 MM lb./yr. Plant completed. Li 

Continental Oil Co.............. Takes Charles, La...... Tndustrial aloohols.:. 0.5.60 ccscsccccscoscscece $734,000 expansion due completed late 1961. M 

Continental Oil Co.............. Ponca City, Okla..... Cyclohexane............... Over 20 MM gal./yr. $1-million plant on stream. : 

Cosden Petroleum Corp.......... Big Spring, Tex....... NE ete Tarn re Pe ne ee New UOP Alkar unit, described as first 1 
the world, meets refinery’s expanded M 
ethylbenzene needs for styrene produc 
tion. 
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Organics —Continued 
Le 

Company Location Products Capacity Status and Remarks 
t makes Cosden Petroleum Corp.... DIS SPIN, LOLs cscs: SUYPONOs Soc. 5c eases Exp. to over 60 MM _ Capacity has been tripled. 

Ib. /yr. 

Crown Central Petroleum Corp... Houston, Tex........ Benzene.................. 4 MM egal. ‘yr. Udex aromatics-extraction unit due on 
cost over NN se bie. sig 6S viele ors 10 MM gal. /yr. stream Oct. 1961. Capacities uncon 

pi 12 MM gal. /yr. firmed. 

Crown Central Petroleum Corp... Pasadena, Tex........ Benzene........ 17 MM gal. ‘yr. On stream; uses Detol hydrodealkylation 
tin serap Diamond Alkali Co............. Deer Park, Tex....... Acetylene................. 40 MM lb. /yr. Due on stream Jan. 1962. Capacity of 
@ project i ’ Vinyl chloride. .. os ... 90MM bb./yr. vinyl chloride unit unconfirmed. 

Dow Badische Chemical Co..... . Freeport, Tex........ Cs oxo chemicals Rianne wee 25 MM bb. ‘yr. On stream. 
for cast Dow Badische Chemical Co...... Freeport, Tex........ Caprolactam........... 40 MM Ib. ‘yr. Due completed early 1962 
1 melting Dow Chemical Co.......... Bay City, Mich....... Benzene:..:.......06 050000 Planned unit will use undisclosed process to 

: convert benzene-toluene mixture to ben 
| will use ; i . zene. ’ 
based on Dow Chemical Co............... Freeport, Tex... ... OTHE 8s sieoinnkie 30 MM gal. /yr. Plant completed, uses undisclosed process 
. to treat hydrocarbon feed. 
ase basic Dow Chemical Co............... Freeport, Tex.. Propylene carbonate ; On stream. 

Dow Chemical Co........... Kalama, Wash. : (ds | 36 MM Ib. ‘yr. Due completed late 1961. 
lled, de- $ Dow Chemical Co.......... Pittsburg, Calif....... Phenolsulfonic acid On stream. 

Dow Chemical Co... Plaquemine, La...... Methy! cellulose... . $3.5-million plant completed. 
eing in- E. I. du Pont de Nemours & Cc o.. Beaumont, Tex... Acrylonitrile. . 50 MM Ib. ‘yr. Due on stream early 1962; capacity uncon 
‘ungsten, 4 firmed. 
leis. E. I. du Pont de Nemours & Co.. Beaumont, Tex....... Caprolactam: <<..s.5.40 secs: 50 MM Ib. ‘yr. On stream. 

E. I. du Pont de Nemours & Co.. Belle, W. Va......... Methylamines. . 20 MM bb. /yr. On stream; capacity unconfirmed. 

F. I. du Pont de Nemours & Co.. Huron, Ohio......... Methanol. . : ... 380MM agal./yr Due on stream late 1962 or early 1963 

E. I. du Pont de Nemours & Co.. Louisville, Ky........ Vinyl fluoride ‘chemic als. ey Fe ee ee $3-million plant planned. 

E. I. du Pont de Nemours & Co.. Montague, Mich...... Acetylene................. 50 ‘MM Ib. /yr. Due completed early 1963; will crack hy 
i oa drocarbons with an electric are. 

E. I. du Pont de Nemours & Co.. Orange, Tex.......... fi | Exp. by 30 MM Expansion due completed by Dec. 1961. 

gal. /yr. 

We Sunray Oni Co: 305 3.2546640% fil 6): P55 sinin a's hahaa 1,000 bbl. /day Hydeal hydrodealkylation unit on stream 

El Paso Natural Gas Co......... (Ob EIA i a EPORE MANO Ce heise) Grace oh are. Sigs Bie 900 bbl. /day Due completed 1961. 

million. El Paso Natural Gas Co......... O00 > a SC ae er dines ie oeianais Expansion planned. 
mpany’s El Paso Natural Gas Co; Odeasa; Tek... < s6655% « Petrochemicals............. se aces ...  $80-million complex, due completed in 1965 
ss Rexall Chemical Co. will make ethylene, propylene, poly- 
ethylene, polypropylene. 120-MM-lb. /yr. 
polyethylene unit due on stream early 
1962, supplied by 180-MM.-lb. /yr. olefins 
pleted plant to be operated by El Paso Natural 
Gas. 
smeroial Emery Industries, Inc........... Cincinnati, Ohio...... Oleic-acid-oxidation products ............. On stream; products include azelaic and 
and pelargonie acids. 

Escambia Chemical Corp........ Pensacola, Fla........ LC Se Exp. to 22 MM Planned project also includes an increase in 

gal. /yr. ammonia capacity from 200 to 230 
te plant Urea solutions.......... 50 tons ‘day tons ‘day. 

iD) ena L O00) 72 ee ae ea Baton Rouge, La..... Methyl chloride......... 25 MM bb./yr. On stream. 

I oth aS eieiines olde Orangeburg, 8S. C..... Orthoalkylated antioxidants Expansion completed, doubling firm's ca- 

pacity. 
stream PEEIG MOOBD saicinipis. ote ween <i svsis eid Baltimore, Md....... Dimethylhydrazine, unsym- Expansion completed. 
metrical 
ost over UG CALOLS 1 1) SRR a gg oR ar Dothan, Ala.. POM OMON OCC LSe aes? aeedenertadeeneee ere On stream. 
RS OIE cas .csie Sic b:s'a ease ees we South Haven, Mich.. OU cae Giateus Kdindeesiwiarwecmads On stream. 
Poote Wineral Cos ..0s 6s eecce ces New Johnsonville, Butyl lithium.............. 100,000 lb. /yr. On stream. 
Tenn. 3 
Foremost Food & Chemical Co... Oakland, Calif.... . Fatty nitrogen chemicals.... 20MM lb./yr. Plant completed. 
1e com: JCD E0071 1 C2 2 Philadelphia, Pa...... MRCUBOMG Sy, (isier04+ kk aoc wee 12 MM gal./yr Due on stream early 1962, will feed forth- 
coming cumene unit. 
second (CRTC LC Co on Philadelphia, Pa...... [OU See 90 MM lb./yr. Due completed early 1962. 
molasses Coe CY 6 Sa a a a Philadelphia, Pa...... EO. GIGOIOIB 6 66k dln eikdaeees 36 MM lb./yr On stream. 

MEE NO OTs 26. 65:6 0's oi0.0:00 5 bec MAGN G PEUTIC RONG 5.55 PICUUNBIIE es 6. c5s.4 bid ahee@iewcals oa bbuied es aueceienees Modifications completed. 
traction Hercules Powder Co............. Hercules, Calif....... IC Cae ee 8 MM gal./yr. On stream. 
-toluene Formaldehyde............. 50 MM bb./yr. 
ical Co. Urea-formaldehyde composi- 11,000 tons/yr. 

tions 

Hercules Powder Co............. Hopewell, Va......... Hydroxyethylcellulose....... ...cccseccecccecces Multimillion-lb./yr. unit due completed 
far will early 1962. 

due on Heyden Newport Chemical Corp. Fords, N. J.......... Maleic anhydride....... 24 MM bb./yr On stream. 

Heyden Newport Chemical Corp. Garfield, N. J........ Fumaric acid.............. 8 MM bb./yr. On stream. 
ry 1962; Hooker Chemical Corp.......... ho GS” a Due completed 1962. 
later in Houston Chemical Corp......... Beaumont, Tex....... Ethylene oxide............. 80 MM lb./yr Due on stream late 1961. 
lion. Houston Chemical Corp......... Beaumont, Tex....... Tetraethyl and tetramethyl 60 MM lb. /yr Multimillion-dollar plant due on stream 

lead summer 1961. 
: Humble Oil & Refining Co... . Baton Rouge, La. Oxo alcohols. .... Exp. to 120 MM 33% expansion due completed early 1962 
lb. /yr. 

Humble Oil & Refining Co....... Baytown, Tex..... LS Oe a Exp. to 55 MM Hydrodealkylation unit under construction 

gal./yr. will increase capacity 85°%. 

Humble Oil & Refining Co....... Baytown, Tex....... OM hak ork eee owes Exp. to 55 MM Expansion will increase capacity 70% 
yy mid- gal./yr. 
ocess. Humble Oil & Refining Co....... Baytown, Tex....... pe Co Exp. to 105 MM 60% expansion due completed by April 
s total lb. /yr. 1962. 

30 MM Humble Oil & Refining Co....... Bayway, N.J....... IRICEN yo. o, oie scion G00 een’ Exp. to 175 MM 35% expansion of ethylene capacity due 
Ib./yr. completed second quarter 1962. 

Industrial Biochemicals, Inc...... Hdison, Nid. )s 0... Gluconic acid derivatives.... 4.5 MM lb./yr. Fermentation plant on stream. 

Jefferson Chemical Co........... GIIOG), LON ctcisss <0. DOMRORVIONG DIVOOIB 6 .oa5:25 5 ccccieess vaseaemeesd On stream. 

Kolker Chemical Corp........... Newark, N. J........ Methyl chloride............ Exp. to 7.5 MM 50% expansion due completed fall 1961. 

b./yr. 

MPM ct, Sk to rere eas io, Nek Pueblo, Colo........ Po) Ch re ig MM cu.ft./mo. On stream. 
fe 1961. PAOLO ONO. aiccos ca siedlnce o544% Pikton; Vaieess soc Coccidiostat (antibiotic).....  ........ccceeeecees $2-million, 50% expansion nearly com- 

pleted; will be followed by a $2-million, 
first in 40% expansion due finished by Feb. 1962. 
panded Prodast is used to treat poultry. 
produc: Miles Chemical Co.............. Elkhart, Ind........ CORN oe ies 558550500 Exp. to 20 MM Expansion completed. 
Ib. /yr. 
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Organics Continued 
Company 
Mobay Chemical Co.. 


Mobay Chemical Co... . 


Mobil Chemical Co............. 
Mobil Chemical Co............. 
BMonochem, Tae........s.secscacs 
Monsanto Chemical Co.......... 
Monsanto Chemical Co.......... 
Monsanto Chemical Co.......... 


Monsanto Chemical Co.......... 
Monsanto Chemical Co.......... 


Monsanto Chemical Co.......... 
Monsanto Chemical Co.......... 


Monsanto Chemical Co.......... 
Monsanto Chemical Co.......... 


Monsanto Chemical Co.......... 
Nalco Chemical Co.............. 
National Starch & Chemical Co.. 
Nopco Chemical Co............ 
Northern Gas Products Co....... 
Northo Chemical Co............ 


Olin Mathieson Chemical Corp... 
Olin Mathieson Chemical Corp... 


Olin Mathieson Chemical Corp... 
Oxo Chemicals Co. 


Pacific Laboratories... . 5 
Pennsalt Chemicals Corp... . 


Petro-Tex Chemical Corp.. 
Petro-Tex Chemical Corp........ 


Phillips Petroleum Co........... 


Phillips Petroleum Co........... 
Pitt-Consol Chemical Co......... 


Pittsburgh Chemical Co......... 
Papanouitls 4Ol 100. 00sc00ss<00sss 


RNID AO RIOs oon y 64s news sean ow 
fg eer 
Reichhold Chemicals, Inc........ 
Reichhold Chemicals, Inc........ 
foe gt | 6 ae ere 


Shell Chemical Co.............. 
Shell Chemical Co.............. 
Shell Chemical Co....... 


Shell Oil'Co............ 


Sinclair Refining Co............. 
Sinclair-Koppers Chemical Co... . 
Stauffer Chemical Co............ 
Stepan Chemical Co............. 


RON GO: i ds Marois saheeceecue 


Sunray Mid-Continent Oil Co.... 


196 


Location 


New Martinsville, 
W. Va. 


New Martinsville, 
W. Va. 


Beaumont, Tex....... 
Beaumont, Tex....... 
Geismar, La.......... 


ae 
Alvin, “ 
Anniston, Ala........ 


Avon, Calif. 
Chocolate Bayou, Tex. 


Gloucester County, 

N. J. 
mearny, IN... sss v0 
Monsanto, Ill........ 
St. Louis; Bio... ...... 


Texas City, Tex...... 
Mroeport; Dex... 2.44. 


MORBB, 20. 
Linden, N. J. 


Bushton, Kan........ 
Painesville, Ohio 


Doe Run, Ky. 
Doe Run, Ky. 


Doe Run, Ky. 
Haverhill, Ohio 


Honolulu, Hawaii 
Wyandotte, Mich. 


Houston, Tex. 
Houston, Tex. 


Borger, Tex. 


Sweeny, Tex.. 


Newark, N.J........ 


Neville Island, Pa..... 
Texas City, Tex...... 


Demon’, Til... .cc5ss 
Memphis, Tenn....... 
Elizabeth, N. J....... 
Houston, Tex........ 
Louisville, Ky........ 


Rotterdam Junction, 
Ne Xs 


PORN, BBesicsccccsess 
Sheridan, Tex........ 
Torrance, Calif....... 
Wilmington, Calif.; 
Houston, Tex.; 
Wood River, Ill. 
Houston, Tex........ 


Weston, Mich........ 


Corpus Christi, Tex... 


Products 


Isocyanate materials........ 


Toluene diisocyanate........ 


Rs i ns Cas ee pasa 
MINA sis: ian sco aa ee 
ny 
Vinyl ohlonde. . ..... 6.0.06 
Naphthalene... ........006. 
Ethylene. 
Parathion, methyl parathion. 


Phenosulfonie acid... 
Ethylene...... 
a 
Naphthalene 

Other organics. ............ 
Phthalie anhydride. ........ 


Alkyl phenols 
Herbicide esters 
Blended organie liquids 


Vinyl chloride monomer..... 


Alkyl lead... 


Vinyl acetate monomer 
Toluene diisocyanate, 

other isocyanates 
Natural-gas hydrocarbons. . . 


Derivatives of fats and oils. . 


Ethylene oxide...........00 
CO rer 


Propylene glycol, glycol ether 
Isooctyl and decyl alcohols. . 


Hydrolytic enzymes........ 

ATG Be: ae ee 

Maleie anhydride 

Tetrahydrophthalic anhy- 
dride 

Isobutane... . 


derivatives 
Maleic anhydride.......... « 
ORSOND 5550s b awe scams cies 
Benzene, toluene, xylenes.... 
Turfural derivatives........ 
Maleic anhydride........... 
Vinyl acetate monomer...... 
PN Ns 6 36 Save sensi 


PUM a canine nunse ee 


0 pen etre rir ey 
ERAN s isos cabensas sone 


DI ea oo oe unweuaaee: 


RANEOOR na pac uiiwosay eco 


eR SUNIDs ou cnnesess se ouuns 

NN iia wks kine eo ha 

Trialkyl phosphates......... 

Tetraethyl and tetramethyl 
lead 

Naphthalene, benzene....... 


Capacity 


Exp. to 50 MM 
Ib. /yr. 


30 MM gal. /yr. 
380 MM lb./yr. 
80 MM Ib. /yr. 
150 MM lb. /yr. 
50 MM Ib./yr. 
500 MM lb. /yr. 
Exp. to 18 MM 
lb. /yr. 


500 MM lb. /yr. 
42 MM gal. /yr. 
50 MM Ib. /yr. 


Ib. /yr. 


45 MM lb./yr. 
10 MM lb. /yr. 


896 MM SCFD input 


20 MM bb./yr. 
5 MM gal./yr....... 


26 MM gal./yr. 
20MM Ib./yr. 
50 MM lb./yr. 
20 MM lb./yr. 


20-25 MM Ib./yr. 


Exp. to 17.5 MM 
Ib. /mo. 

Exp. to over 60 MM 
gal./yr. total 


100 MM Ib./yr. 


105 MM lb./yr. 
55 MM lb./yr. 


60 MM lb./yr. 


October 16, 


Status and Remarks 


Due on stream early 1962, plant will pro- 
duce intermediates for drugs, pesticides 
and other materials. 

A completed expansion has raised capacity 
from 25 MM to 40 MM lb./yr. Addi- 
tional $1.5-million, 10-MM-lb./yr. expan- 
sion under way. 

Due completed late 1961. 

On stream. 

$20-million plant due on stream May 1982. 


Planned. 

Planned. 

50% expansion of insecticides plant com- 
pleted. 

On stream. 

Due on stream 1962, will supply hydro- 
carbon raw materials for other Monsanto 
operations. 


Will use fluid-bed process. 


On stream. 

On stream. 

Centralized blending and packaging plant 
on stream; handles plasticizers, resin in- 
termediates, petroleum additives and 
other liquids. Cost: over $1 million. 

50% expansion completed. 


Planned unit will make 40 MM lb./yr. 
tetraethyl lead or 34 MM Ib. ‘yr. tetra- 
methyl lead. 

$4-million plant due on stream fall 1962. 

$7-million plant due on stream by early 
1962. 

$10-million extraction-plant project due 
completed Aug. 1961. 

New plant makes hydrogenated oils, fatty 
acids and esters, and other chemicals. 

Plant completed. 

Due on stream by end of 1961; capacity un- 
confirmed. 

Expansion underway; 
fractionation unit. 

Due on stream early 1962; capacity un- 
confirmed. 

$400,000 plant on stream. 

$2-million expansion, due completed early 
next year, will almost double capacity. 

Due on stream by end of 1961. 

Due on stream late 1961. 


includes ethylene 


Isomerization unit on stream, uses UOP 
Butamer process. 

Planned. 

Due on stream fall 1961. 


On stream. 

$2.5-million Udex extraction unit due on 
stream summer 1961. 

Due completed Nov. 1961. 

Expansion planned. 

$4-million plant on stream. 

$10-million plant planned. 

Due completed summer 1962; capacity un- 
confirmed. 

Due on stream early 1962, will utilize direct 
oxidation of benzene. Capacity uncon- 
firmed. 

On stream, uses Shell-developed process. 

Under construction; will process ethane- 
rich streams from refineries at Sheridan 
and Provident City, Tex. 

17% expansion completed. 


Expansion program for three refineries com- 
pleted. 


On stream. 

Due on stream summer 1961. 

On stream. 

Planned facility will use an Italian process. 
Location and capacity not revealed. 

Hydrodealkylation plant will use company- 
developed process, is due on stream late 
1961. 

Over $20-million plant due completed late 
1961, will obtain ethylene by direct dis- 
tillation. Plant designed for easy expan- 
sion to 225 MM lb./yr. ethyiene. 

Under construction. 


1961—CHEMICAL ENGINEERING 





Or 
Cor 


Sunr 
Sunr 
Sunt 


Sunti 
Sunti 
Sunt 
Swift 
Tenn 


Tenn 
Tenn 


Texac 
Texa: 


Ultra 


Unior 
Union 
Union 
U. S. 

U.S. 

U.S. 

Waser 
Witco 
Witco 
Witfie 
Wyan 


Pet 


Com 
Ameri 
Ameri 
Ameri 
Americ 
Americ 
Americ 
Apco ¢ 
Arkans 


Shell 


Ashlan 
Atlanti 


Atlanti 
Califor 
Champ 


Chemo’ 
Contin 
Contin 
Conting 
Contin 
Crown 

Delta I 
DX Su 


Florida 
Florida 
Frio-Te 
Golden 


Goliad 


Goliad 
Calif 
Gulf Oi 
Gulf Oj 
Helium 


Hondo 
Pan . 


CHEN 
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Organics —Continued 
aad Company Location Products Capacity Status and Remarks 
Sunray Mid-Continent Oil Co.. . TO, ks ose ce ccc Benzene, naphthalene... ... . ee eens . Planned hydrodealkylation plant. 
Sunray Mid-Continent Oil Co.... Tulsa, Okla...... no Styrene monomer... . ... 60MM bb./yr. Due completed spring 1962. 
pro- Suntide Refining Co....... -s« Oorpus Christi, Tex.... Benzene... 600i cs0 ss ... Exp. to 1,200 New $850,000 hydrodealkylation unit has 
rides bbl. /day almost tripled plant benzene capacity. 
P Suntide Refining Co............. Corpus Christi, Tex... Ethyl benzene ....... 3830 bbl. /day Separation unit, on stream. 
city Suntide Refining Co............. Corpus Christi, Tex... Styrene..... iaescceseces.c CORI Ei /or. Due on stream 1962. 
ddi- Suntide Refining Co............. Corpus Christi, Tex... p-Xylene...... ; Cee ok De a Due completed Jan. 1962. 
pan- Swift & Co.. re ee Hammond, Ind....... Epoxidized oils, fatty esters.. Exp. by 8 MM lb./yr. On stream. 
Tenneco C hemics ul ee eee Houston, Tex........ Cn ee ... 100 MM Ib./yr. Multimillion-dollar plant due completed 
Vinyl chloride monomer..... 200 MM lb./yr. 1962. 
5 Vinyl acetate monomer, —Csiwik cw ee ee eee eee eee 
952. ammonia, methanol 
Tenneco Chemical Co........... Houston, Tex:........... DEGGRGMOL......ccccsseeees 25 MEM gal, /yr. Planned; capacity unconfirmed. 
Vert i, 6) ih 6.0 a a a Chalmette, La........ Aromaties................. 6,000 bbl. /day input Catalytic reforming unit on stream, prod- 
ucts include benzene, toluene, xylenes, 
om- ethylbenzene and heavy aromaticsolvents. 
ee errr ... Port Arthur, Tex..... Benzene. ; sseeeee 30MM gal./yr. Planned. 
Texas Gas Corp..<.5 6.606065. .. Winnie, Tex.......... Benzene conce ntr ate ...-.. 500 bbl. /day Plant modernization has added concen- 
Iro- trated benzene to refinery product slate. 
into Ultra Chemical Works.......... Chicago, Ill.......... Synthetic detergents........ 15,000 tons /yr. $1.6-million plant on stream; initial product 
is dodecyl benzene sulfonate. 
Union Carbide Chemicals Co..... Institute, W. Va...... Phthalic anhydride......... 50 MM lb./ Fluid-bed plant, due on stream late 1962. 
Union Carbide Chemicals Co... .. South Charleston, Alkylamines............. ae bean a -.eeee. On stream. 
W. Va. 
Union Carbide Chemicals Co..... Texas City, Tex...... Ethylene amines........... 0 ......055 Terre rr Expansion under way. 
U. S. Industrial Chemicals Co.... Tuscola, Ill.......... Ethyl ether................ i a ehily eh Somes ee New refining unit on stream. 
ant U.. 8. Peroxygen'Corp.........., Richmend, Calif...... Benzoyl peroxide pastes.....  ......... ......... Expansion completed, tripling output. 
m- U. 8. Steel Com... ...5 6.45. ... Clairton, Pa.......... Coal-tar-distillation products. ...............s008 On stream. 
and Wasco Laboratories............. Vernon, N. J......... Synthetic waxes, emulsion sebkdiveventeeenne Work under way to convert former creamery. 
polymers, other specialties 
Witco Chemical Co............. Tee c)s: 5:01:30. “OEMINEB Oc chara n/cceceeise iracdeudedessecae ane $500,000 plant on stream. 
; Witco Chemical Co............. Perth Amboy, N.J.... Phthalic anhydride. ........ 30 M M lb./yr. Due on stream fourth quarter 1961. 
yr. Witfield Chemical Corp.......... Los Angeles, Calif..... Alkyl benzene.............. 30 MM lb./yr. Due on stream fourth quarter 1961. 
tra- Wyandotte Chemicals Corp...... Wyandotte, Mich..... Propylene oxide............0 0 cc cceceeececees ... $3.5-million plant due on stream by mid- 
1962 
rly 
due Petroleum and Natural Gas Products 
” Company Location Products Capacity Status and Remarks 
American Gilsonite Co........... Grand Junction, Colo. Propane, butane............ 325 bbl./day Planned $300,000 unit will extract products 
an from gilsonite. 
ene AMETICAN OM COs. 6 oie oss ks see CRSROP Wo Ori cscs sis0 Refinery intermediates...... 37,000 bbl./day input Crude distillation unit, due completed fall 
1961. 
American Oil Co.............0.. Sugar Creek, Mo..... Kefinery intermediates...... 70,009 bbl./day input New crude-distillation unit due on strea'n 
aS July 1, 1962. 
PINBMCB OM OO, «6.05.0 5 cies sie ee Texas City, Tex...... Petroleum products......... 0 ....0-5 ... Refinery expansion under way. 
; ADMPCR OW GOs5 6 cick ccc vecse Whiting, Ind......... PREM cisicc ae eew sass eees 12,000 bbl. /da Ly Alkylation unit on stream. 
rly American OilCo, .....605200s080 Whiting, Ind......... Refinery intermediates...... E xp. to 45,000 Modification of catalytic cracker completed 
bbl. /day feed upping unit’s feed rate by 13%. 
1 PABBOIOU COM ese. sscee sence ces Arkansas City, Kan... Light gasoline, naphtha..... 2,950 bbl./day input UOP Lomax hydrocracking unit planned. 
Arkansas Fuel Oil Corp., Starr County, Tex.... Natural gas products....... 35 MM cu.ft. /day Under construction; will yield about 15,500 
)P Shell Oil Co. input gal. propane, 14,000 gal. LPG and 7,909 
gal. gasoline daily. 
Ashland Oil & Refining Co....... Ashland, Ky......... Asphalt, gas oil, cylinder stock 32,000 bbl./day input New vacuum unit on stream. 
Atlantic Refining Co............ George West, Tex..... POUR Gos cceteseteacene 32,000 gal. /day $1.5-million plant due on stream late 1961, 
MRR Ga 15:6 5 5's wise 0'k «060% 17,500 gal./day will process 60 MM cu.ft./day gas. 
MIND er aca Se naceceee se 7,600 gal./day 
Atlantic Refining Co............ Hebbronville, Tex..... Natural gas products....... 100 MM SCFD input Under construction. 
ia COMIOTOIS ON COs. 05555 6c0e sees Uintah County, Utah. Natural gasoline............ 26 MM SCFD input On stream. 
Ghameplin Oil CG; .«.. «.6.0.060 6006060 Tonid, Okla......6e . Petroleum products......... eae ENO E SROs Planned $3-million expansion will include a 
delayed-coker unit. 
GHEE CON Ea soi sieved vince sas Gramercy, La........ Petroleum products......... 40,000 bbl. /day $60-million refinery planned. 
crude feed 
Continental Oil Co.............. Lake Charles, La... . . Natural gas products....... Exp. to 150 MM $2-million, 50% expansion completed. 
ae SCFD input 
m Continental Oil Co.............. Medford, Okla........ Natural gas products....... 30 MMSCED input $930,000 plant on stream. 
input 
ail Continental Oil Co.............- South Louisiana...... Natural gas products. .... . 175 MM cu.ft./day On stream. 
Continental Oil Co., others...... Hennessey, Okla..... . Natural gas products....... 30MM SCFD input — $1.75-million plant due completed fall 1961. 
, Crown Central Petroleum Corp... Houston, Tex........ Catalytic reformate......... 00 cc cceeecceececeeece Catalytic reformer undergoing 50% exp. 
ee Delta Refining Co............... Memphis, Tenn....... Refinery intermediates eee Exp. to 22,000 Catalytic cracking capacity now being 
oa bbl. /day input doubled. 
DX Sunray Oil Co.............. fa) ar Refinery intermediates...... 85,000 bbl./day input Miultimillion-dollar crude distillation unit 
under construction. 
Florida Hydrocarbons Co........ Brooker, Fla......... ee ee rer re $7-million extraction plant planned. 
i Florida Southern Oil Co......... Jacksonville, Fla...... Refinery products........ icc niilg Seed ohm nae asete New oil refinery due completed within 2!4 
years. 
Frio-Tex Oil & Gas Co.......... Corpus Christi, Tex... Natural gas products....... 20MM SCFD input Planned. 
Golden Eagle Refining Co........ Los Angeles, Calif..... CR aisetad sicccetosnes Exp. to 30,000 Planned 230% expansion will probably in- 
? bbl. /day input volve UOP’s Lomax process. 
, CGC eae Sheridan, Tex........ Natural gas products....... Exp. to 225 MM Expansion, costing over $1 million, due on 
cu.ft./day input stream Oct. 1961. 
= Goliad Corp., Union Oil Co. of Cow Island, La....... Natural gas liquids. ........ Exp. input to 600 20% expansion planned. 
a California MM cu.ft. /day 
OM COIs. 5 sc is esc cscaee oe ee 12,000 bbl. /day input Coker completed. 
" ROUEN COEDS 5 5. <.c.c10.si0icie.eo 00 Port Arthur, Tex..... Processed lube oils.......... 13,000 bbl. /day Plant completed. 
‘i Helium Conservation Corp....... White Deer, Tex...... DG vivcstetiaserniece 50 MM cu.ft. /day $3-million extraction plant planned; will 
“ input treat natural gas. 
Hondo Oil & Gas Co., Artesia, N. M........ Natural gas products....... 10 MM cu.ft./day On stream; designed to recover about 42,000 
Pan American Petroleum Corp. input gal./day liquids. 
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Petroleum and Natural Gas Products —Continucd 


Company 


Humble Oil & Refining Co....... 
Humble Oil & Refining Co....... 
Humble Oil & Refining Co....... 
Humble Oil & Refining Co....... 
Humble Oil & Refining Co. 
Standard Oil Co. of California 
BURY FON SSDs scan esnanes sore 


LOIS? CL 6) ee ee ae 
EE EO sa cccacbcccesene 
International Refineries Inc...... 
Kerr-McGee Oil Industries, Inc... 
SRP EIO. bye seecascassbucsun 


Lone Star Gas Co...........00. 
ee Te 6 > 6 


Lone Star Gas Co......... ite Stes 
Midland Cooperatives, Inc....... 
BUY AIOE 65s ons 550550 saan 


Odessa Natural Gasoline Co., 
Warren Petroleum 
ES Cy Oi 0 6) a eee a 


PES Sy Cr to Cll 2 Sapa ie 


Phillips Petroleum Co........... 
Phillips Petroleum Co........... 


Phillips Petroleum Co........... 
Phillips Petroleum Co........... 


Phillips Petroleum Co........... 
Port Gas & Processing Co........ 
EWOTIND TOTO, «0:00.55 0000800 
old CL OOS sae ees aos 


Quaker State Oil Refining Co..... 
Republic Natural Gas Co........ 


LCE C!S ee aera 
LCL Raa 
SEC Ce er errr 
PR IND vn dskvenccweaddscase 
PROC. bs cickadesoreesuces 
Shell Oil Co., others............ 
Shell Oil Co., others............ 
Signal Oil & Gas Co............. 
Sinclair Refining Co............. 
LICE CL 6 ar ae 
Socony Mobil Oil Co............ 


South Louisiana Production Co. . 


Standard Oil Co. of California.... 
Standard Oil Co. of California.... 
The Standard Oil Co. (Ohio)..... 


The Standard Oil Co. (Ohio)..... 


oC | Oh ae ae ea 
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Location 
Bayonne, N. J........ 


Crane County, Tex... 


Hennessey, Okla...... 
Kingsville, Tex...... ‘ 


Gaviota, Calif........ 
McGregor, N. D...... 


Dimmitt County, Tex. 
Wrenshall, Minn...... 
Navajo, Ariz......... 


Amarillo, Tex........ 


Hamilton County, Tex. 


Palo Pinto County, 

Parker County, Tex... 
Cushing, Okla........ 
Superior, Wis......... 
Midland County, Tex. 
Mosherville, Mich... . 
Robinson, Ill......... 


Erath County, Tex.... 
Great Falls, Mont..... 


Kansas City, Kan..... 
Phillipe, Tex.....0.550% 


Woods Cross, Utah... 
Port Arthur, Tex..... 
Los Angeles, Calif... .. 
Newark, Ohio........ 
St. Marys, W. Va..... 
Texas County, Okla... 
Cass County, Tex..... 
Martinez, Calif....... 


Martinez, Calif....... 
RING UM, . 5 xusnawee 


Smyrna, Del........ 
Karnes County, Tex.. 


Yscloskey, La........ 
Houston, Tex....... . 
Houston, Tex....... ‘ 
Mineola, Kan........ 


Beaumont, Tex...... s 
St. Landry, La 


Kenai Peninsula, 
Alaska 
Cleveland, Ohio...... 


Toledo, Ohio......... 


Marcus Hook, Pa..... 


Toledo, Ohio......... 
Palacious, Tex........ 


Los Angeles, Calif..... 
Port Arthur, Tex... .. 
Shreveport, La....... 





Products 
SO ee 
Natural gas products....... 
Processed natural gas....... 
Natural gas products....... 


Refinery products.......... 
TPIS, QRBOUNG. . 60600 sec cas 


SACHIN, TUG . 565 6500005 


DOIG AVITAL GOB. 6 0ccs ccc aee 
Dry natural gas............ 


Dry natural gas............ 
oy EEE err 
Petroleum products......... 
Natural gas products........ 
Natural gas products....... 


Refinery intermediates...... 


Propane, butane, natural gas. 


PKSARGB so 5 ood 0 sess ose 
Ethane-propane mixture, 


butane, natural gasoline 
SS are 


Propane, liquid............. 

Natural gasoline, heavier 
hydrocarbons 

— gas liquids......... 

Pi PTOGUOS...60 5008s 


Lubricating oils............ 
Processed natural gas....... 


Refinery products. . 
Natural gas products....... 


Natural gas products...... ; 


Refinery intermediates. ..... 
Refinery intermediates...... 


Natural gas mend pucekibm 
‘oke. 


SO eT Tre ee 


Propane stock.......0.cees 
Natural gas products....... 


Refinery intermediates...... 
MGENID. cana ewe awivis as oaes 
Natural gasoline............ 


Capacity 

40 MM SCFD input 
62 MM cu.ft. /day 
950 MM cu.ft. /day 


input 
30 MM SCFD input 


15,000 gal. /day 
10,000 gal. /day 
7,000 gal. /day 


100 liters/hr. 


27 MM SCFD input 

100 MM cu.ft. /day 
input 

100 MM cu.ft. /day 
input 

1,300 bbl. /day 


15 MM SCEFD input 


Exp. to abt. 38 MM 
cu.ft./day input 
Exp. to 55,000 
bbl. /day input 


50,000 gal. /day 


150 MM cu.ft. /day 
input 
2,200 bbl. /day input 


5,000 bbl. /day 
130 long tons/day 
10,000 bbl. /day input 


5,000 bbl. /day 
15 MM cu.ft. /day 
input 


16 MM cu-.ft./day 
input 

450 MM cu.ft. /day 
input 


60,000 bbl. /day input 
60,000 bbl. /day input 


25 MM SCFD input 

800 tons/day 

40 MM cu.ft./day 
input 


20,000 bbl. /day input 
20,000 bbl. /day input 


7,500 bbl. /day input 


14.4 MM cu.ft. /day 
7,100 bbl. /day 
13,200 bbl. /day 
18,000 bbl. /day 
10,500 bbl. /day 

70 MM cu.ft./day 


12,000 bbl. /day 
12,000 bbl. /day 
125,000 gal. /day 


October 16, 


Status and Remarks 


New still on stream. 

Processing plant due completed late 1961. 
Due completed by end of 1961. 

King Ranch gas plant, on stream. 


$500,000 plant due completed Oct. 1961. 


$2-million natural gas processing plant 
planned. 


$7.5-million expansion completed. 

$250,000 unit under construction. 

$350,000 plant completed. 

Due on stream Nov. 1961; will be U. S.’s 
first privately owned helium plant. 

Due completed Jan. 1962, will cost about 
$1 million. 

Dehydration plant on stream. 

Dehydration plant due completed Nov. 
1961. 

Dehydration plant due completed Nov. 


HF alkylation unit on stream. 

Expansion project will include 5,000-bbl./ 
day catalytic cracker, 1,200-bbl./day 
alkylation unit and other facilities. 

$1.4-million plant on stream. 


50% expansion due completed fall 1961. 


Completed modernization of crude distilla- 
tion unit and expansion of catalytic 
cracker increase crude capacity 10% 

Natural-gas-processing plant on stream with 
input capacity of 25 MM cu.ft./day 

Refinery expansion, due completed early 
1962, will include cat cracker, treater. 

HF alkylation unit on stream. 

25,000-bbl. /day catalytic cracker on stream; 
can treat heavy oils. 

Planned alkylation unit will cost $1.5-2.0 
million; due completed mid-1962. 

Due completed mid-1961. 

$2.5-million unit on stream, uses UOP 
Lomax hydrocracking process. 

HF alkylation unit due early 1962. 

Due completed end of 1961. 

Natural-gas extraction plant completed. 


Due on stream Nov. 1961; will process 
30 MM cu.ft./day natural gas. 

Processing plant due on stream Oct. 1961, 
will cost over $1 million. 

Hydrotreater under construction. 

Construction contract awarded; due on 
stream fall 1961. 

$80-million refinery planned. 

Planned $1.5-million plant will be built and 
operated by 50%-owner, Shell. 

Due completed mid-1962, plant will re- 
cover 10,000 bbl./day liquids. Owned 
by Shell plus six other firms; will be 
operated by Shell. 

Combination crude distillation, vacuum and 
visbreaker unit due completed late 1961. 

New atmospheric and vacuum distillation 
towers for crude unit due on stream Oct. 
1961. Will replace current facilities. 

On stream. 

Delayed coker completed. 

$1-million unit due completed Dec. 1961. 
Slated to recover 484 bbl. propane, 278 
bbl. butane and 107 bbl. gasoline daily. 

Partially on stream while construction con- 
tinues. 

Planned unit expected to be Alaska’s first 
major oil refinery. 

$750,000 automatic blending system due 
completed by end of 1961. 

$5-million unit due on stream late 1961, will 
use California Research’s Isocracking 
process. 

$9.3-million gas plant due completed Nov. 
1961. 


$3.6-million deasphalter on stream. 

On stream; company is planning to increase 
capacity to 90 MM cu.ft. /day. 

$5.6-million hydrotreating on stream. 

New hydrotreater on stream. 

Essentially completed summer 1961. 
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Petroleum and Natural Gas Products—Continued 


Company Location Products 

iniswater Ol OOs s'.66:065 0000s: Avon; Calif s.<oc.< 00's: TI ay bis (cha dicietess ¥e% 
Union Oil Co. of California...... Los Angeles, Calif..... Gasoline, distillate fuels. .... 
Union Pacific Railroad.......... Sweetwater County, Natural gas products....... 

Wyo. 
Union Texas Natural Gas Corp... Eunice, La........... Natural gas products....... 
Union Texas Natural Gas Corp... Haughton, La........ Natural gas liquids......... 
Union Texas Natural Gas Corp... Rayne, La........... Natural gas products....... 
United Refining Co............. Vo a WRN dsc a5 64 pissae vossia 
Western Frontier Oil & Refining Anchorage, Alaska.... Refinery products.......... 
Co. 
Westland OMCo...csccsseccc tes Williston, N. D....... Refinery stocks............. 


Capacity 
20,000 bbl. /day 


Exp. to 800 MM 
cu.ft./day input 


125,000 gal. /day 
700 MM cu.ft. /day 


1,100 bbl. /day 
2,500 bbl./day input 


3,000 bbl. /day 


Status and Remarks 


$20-million project will utilize California 
Research’s Isocracking process. Due 
completed mid-1962; will include 50-MM- 
cu.ft./day hydrogen plant. 

$1.5-million electronic system for in-line 
blending on stream. 

$3-million plant planned, to help conserve 
gas currently flared. 

Expanded plant is producing 307,000 gal. / 
day ethane, and 550,000 gal./day LPG 
and natural gasoline. 

Due completed July 1, 1961; will have in- 
put capacity of over 150 MM cu.ft. /day. 

On stream. 

Sulfuric-acid-alkylation unit on stream. 

Topping plant, due on stream Sept. 1961, 
will yield gasoline, kerosene, jet fuel, 
diesel oil and fuel oil. 

Planned $300,000 UOP Unifining unit will 
expand refinery treating capacity 100%. 





Plastics, Resins and Synthetic Fibers 


Company Location Products 
Air Reduction Chemical & City of Industry, Calif. Vinyl emulsions and resins... 
Carbide Co. 
Allied Chemical Corp............ Baton Rouge, La..... WIPER Ge  areic.5 650s nto eis 
Allied Chemical Corp............ DPI O ree Ore so.6isaco0 cove Nylon 6 fine-denier fiber..... 
Allied Chemical Corp............ Edgewater, N. J...... Rigid urethane foams....... 
Allied Chemical Corp............ Pottsville, Pa......... PURBUOS MBE 6 o6:6.04's.000s00' 
American Cyanamid Co......... Fortier, La........... Methacrylates............. 
Amoco Chemicals Corp.......... Texas City, Tex...... Hydrocarbon resins......... 
Amoco Chemicals Corp.......... Wood River, Ill....... POROUS 6.650. 60606 56-00 
PAI OUD i oa isis.6 ose bse e eee coe New Castle, Del...... Polypropylene............. 
Brand Plastics Co......6scccses. Willow Springs, Ill.... Polystyrene................ 
California Chemical Co.......... Richmond, Calif...... PORVDUGNES S665. 650.5 seca cies 
Cary Chemicals Inc............. oe Polyvinyl chloride.......... 
Cary Chemicals Inc............. New Jersey.......... Polyvinyl chloride.......... 
Celanese Corp. of America....... WIOHOPS, DORs. 0:0.0:0:s100 Polyacetai resin............ 
Celanese Polymer Co............ Houston, Tex........ Me a ee 
Chemstrand Corp....... eeeseeee Greenwood, 8. C...... Nylon-66 yarn...........-. 
Dow Chemical Co.............-- Bay City, Mich....... PRIS ciccasccsccsceece 
Dow Chemical Co........ Risleigeerens PARGUOMNING, TMs. .<isic< PORVOIBRNDs6.c.cccccccsacese 
Dow Chemical Co............... Torrance, Calif....... Polypropylene............. 
E. I. du Pont de Nemours & Co.. Florence, 8, C........ Polyester film............00s0 
E. I. du Pont de Nemours & Co.. Orange, Tax.......... Polyethylene, high-pressure. . 
Ethylene-vinyl acetate 
copolymer 

E. I. du Pont de Nemours & Co.. Richmond, Va........ Polyethylene film........... 
E. I. du Pont de Nemours & Co.. Victoria, Tex......... Polyethylene, high pressure. . 
E. I. du Pont de Nemours & Co.. Waynesboro, Va...... Spandex fiber and elastomer. 
Firestone Plastics Co............ Hopewell, Va......... MERE Tels ol acctelive cidicisie Wevie-0; 686 
Firestone Plastics Co............ Pottstown, Pa........ Polyvinyl chloride.......... 
Firestone Synthetic Fibers Co.... Hopewell, Va......... Nylon filament, lofted....... 
General Electric Co............. Pittsfield, Mass....... Phenolic molding compounds 
The B. F. Goodrich Co.......... Long Beach, Calif..... Polyvinyl chloride.......... 
The B. F. Goodrich Co.......... PGMA, Fi scccces, Vi IOER ca ccdc coves voc 
W. R. Grace & Co........000c0% Acton, Mass......... Polyvinylidene polymer..... 
Wie atORMOO O00. 6 .666:60.05005% Baton Rouge, La..... Polyethylene............... 
Hercules Powder Co............. Covington, Va........ Polypropylene fiber......... 
Hercules Powder Co............. Lake Charles, La..... Polyolefins.............-2+% 
Humble Oil & Refining Co....... Baytown, Tex........ OIE oo 5-504: 6i0-0 bes pss c-ers 
Molded Fiber Glass Cos......... Ashtabula, Ohio...... Polyester resins............ 
Monsanto Chemical Co......:... Addyston, Ohio...... Styrene-based plastics....... 
Monsanto Chemical Co.......... Texas City, Tex...... Polyethylene............... 
ODER EL oy vaisteat eta oisveweies Neal, W. Vai. cc csces Polypropylene fiber......... 
National Petro Chemicals Corp... Houston, Tex........ Polyethylene, high-density... 
Nopco Chemical Co............. Chattanooga, Tenn.... Polyether urethane foam. ... 
Nopco Chemical Co............. GC: | ere Polyether urethane foam. ... 
Phillips Petroleum Co........... FIGUStGN, THX: ..2 625 POMOUNGIBs sé... ccdctccce 
Rexall Chemical Co......... «++. Northern Illinois. .... POEGYTONG ss 6.05005 5.000050 
Rexall Chemical Co....... Racers OdeteR, TeX. 50.0605 060 Polypropylene............. 
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Capacity 


30 MM lb./yr. 


100 MM lb./yr. 

40 MM lb./yr. 

Exp. to 50 MM 

Ib. /yr. 

50 MM Ib./yr. 

100 MM lb./yr. 

20 MM lb./yr. 

Exp. to 60 MM lb. /yr. 


Exp. to40 MM lb./yr. 


Ib./yr. 


Ib./yr. 


Ib. /yr. 


10-12 MM lb./yr. 


Exp. to 120 MM 
Ib. /yr. 


Exp. to 80 MM bb. /yr. 


Exp. to 10 MM lb. /yr. 
50 MM lb./yr. 
130 MM lb. /yr. 


25 MM lb./yr. 
60 MM lb./yr. 
4 MM lb./yr. 


Status and Remarks 
$300,000 plant on stream. 


On stream. 

Due on stream Dec. 1961. 

Planned. 

Converted plant, due on stream late 1961, 
will initially make fluorohalocarbon and 
polyamide films. 

Due on stream 1963. 

Due completed fall 1961. 

On stream, expands company’s polybutene 
capacity 60%. 

Plant completed. 

Plant completed. 

Expansion due completed mid-1961. 


Planned. 
Planned. 
On stream late 1961. 
20% expansion completed, adds new line of 
high-density polyethylenes. 
200% expansion due completed May 1962. 
Expansion completed. 
$6-million plant, the second polyolefins 
unit at site, due second quarter 1962. 
Plant completed. 
$20-million plant due on stream 1961. 
Due on stream late 1962; 40% expansion of 
polyethylene capacity. 


Expansion, due completed 1962, will double 
capacity. 

Multimillion-lb./yr. plant on stream, and 
additional unit is under construction. 

Sixfold expansion under way. 

50% expansion planned. 


Expansion completed, increasing firm’s 
resin-and-latex capacity about 20%. 

On stream. 

$750,000 expansion, due completed 1962, 
will increase plant capacity 30%‘ 

Expansion completed. 

Plant completed, makes high-temp. resin. 

On stream. 

Multimillion-dollar expansion due com- 
pleted Aug. 1961. 

On stream with above capacity; further ex- 
pansion due completed fall 1961. 

Second multimillion-dollar polyolefins unit 
under construction; first unit (60 MM 
Ib./yr.) placed on stream. 

Project includes intermediate 50% expan- 
sion to 60 MM lb./yr., followed by ex- 
pansion to 80 MM lb./yr. by late 1962. 

Expansion completed, doubling capacity. 

Due on stream late 1961. 

30% expansion of high-pressure-process 
plant due completed early 1962. 

Due on stream early 1963. 

$15-million plant due on stream late 1962. 

On stream. 

Planned. 

Expansion will produce new extrusion resin. 

Due on stream mid-1961. 

Planned. 
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St. Regis Paper Co.......... shew 


Scott Paper Co....... 
Southern Land Timber & Pulp” 


rp. 
Southwest Forest Industries, Inc.. 
Stone Container Corp........... 
Tennessee River Pulp & Paper Co. 
U. S. Plywood Corp..........06 
West Virginia Pulp & Paper Co... 
Weston Paper & Mfg. Co........ 


Weyerhaeuser Timber Co........ 


Tacoma, Wash....... 


Mobile, Ala.......... 
RROD sb sion de e0es 


Snowflake, Ariz....... 
Coshocton, Ohio...... 
Counce, Tenn.......+ 
Gold Beach, Ore...... 
Tasks, BEG... ccccsscvcce 
Terra Haute, Ind..... 


Longview, Wash...... 


PO cnskkab ata tas sens sak 
Paper, paperboard.......... 
RUT icksh ses eabwer eserves 
PUOWRITING s..0.00:50600:0550 0010 


Kraft liner-board........... 
Kraft pulp, newsprint....... 
Corrugated linerg.........+. 
Kraft pulp and linerboard... 
Pulp and paper......-s.0+6 
Pulp and paper. 
Semichemical pulp.......... 


Paperboard... wecerecesesere 


eeecererere 


Exp. by 325 tons/day 
Exp. by 400 tons/day 
200 tons/day 

100,000 tons/yr. 


75, 000 tons/yr. 


135 tons/day 


October 16, 


Company Location Products Capacity Status and Remarks 

Reynolds Metals Co...........+ Grottoes, Va........ « SEAGIG RANG) OMI OMIT. 655s. sbhi504s5<0.066 <0 . Current expansion program, nearly com- 
pleted, will be followed by another one 
that will triple capacity by end of 1961, 

BRNO oubiessnsoseuseess Manchester, Conn.... Diallyl phthalate molding acecececececesecese 109% expansion due completed Aug. 1961, 

compounds 

Shawinigan Resins Corp......... Springfield, Mass... Polyvinyl resins........20+0 eseseceseceeeeeeees $2-million expansion planned. 

Shell Chemical Co.........2-02% Wallingford, Conn.... Polystyrene......... eecceees 40 MM lb./yr. On stream. 

Shell Chemical Co.............. Woodbury, N. J,.... Polypropylene..... eeeeeees 80MM lbb./yr. Due on stream mid-1962. 

Spencer Chemical Co...........- Calumet City, Ill..... Polyethylene latex.......... 20MM lb./yr. $1-million plant, due on stream early 1962, 
with undisclosed polymerization process. 

Tennessee Eastman Co.......... Kingsport, Tenn...... Polyester fiber........+++.2 20MM lb./yr. Plant completed. 

Terme GOrp..« 6 0000000000000 Rockland Co., N. Y... Polyester film......... 1-3 MM lb./yr. Under construction. 

Texas Butadiene & Chemical Co.. Miami, Fla........... Styrene-maleic ‘anhyd. resins apa bRbeneceaasane Under construction. 

Texas Eastman Co...........+-+ Longview, Tex....... Polypropylene..........0++ 20 MM ‘b. lyr. On stream. 

a oS 6 ea rae Gastonia, N. C..... .. Urethane elastic thread..... ....e.e+e+e-e++-e++ Expansion, doubling capacity, due com- 
pleted late Aug. 1961; further expansion 
due completed by end of 1961. 

WENN oo chi bakananncasdeaee® « Rameley, B.C... .00% Polyester resins....... eeeee 3 MM Ib./yr Plant completed. 

Verona Chemical Corp........... Newark, N. J....... - Polyester resins. .......... - 11MM ‘b./yr. Plant completed. 

Wyandotte Chemicals Corp...... Washington, N.J..... Polyester products.....ccese ssoscseccscccccccrs On stream; additional expansion due com- 
pleted Sept. 1, 1961. 

Pulp and Paper 

Company Location Products Capacity Status and Remarks 

Bowaters Carolina Corp......... Catawba, S. C........ PID MBUIRORC. .25csscsacs Gasrensnaesuus ss . Under construction. 

PE nccctuecenacscasaeess ee ll Tr TT mT TTT rrr ry re rT TT 101-in. paper machine due in operation by 
May 1962, expanding plant output. 

Brunswick Pulp & Paper Corp.... Brunswick, Ga....... PE ccbecsKGiwdenavanked. SedetlS ondesevaseed Currently adding papermaking capacity to 
pulp mill. 

Crossett Paper Mills............ Crossett, Ark......... Coated bleached footboard... awe by 160 ton /day New 216-in. cylinder machine in operation. 

Crown Zellerbach Corp.......... Bogalusa, La......... Pulp ANG PAPCH. o0i<6<:0:00:056 Siete ASA Pigg soe $8.2-million modernization and diversifica- 
tion planned. 

Diamond National Corp......... Middletown, Ohio.... Molded pulp....... PSO Pa PT ee $6-million plant due on stream by mid-1962. 

Dierks Forest, Inc... .......... Broken Bow, Okla.... Insulating board........... 400,000 sq.ft./day New machine on stream. 

Fiberboard Paper Products Corp.. Antioch, Calif........ ASRIE UID, DPADOTOORTN . oises. kiss csswcesecasece New units on stream, boost overall mill 
capacity to over 200,000 tons/yr. 

Fitchburg Paper Co............. ee Cc tkcasesseunekeode. (Stabe shbeneesese ened $1.4-million plant due completed Sept. 1961. 

Fraser Co.. .+eeeee-- Madawaska, Me..... OT re erry re Exp. 40,000 tons/yr. New paper machine in operation, 

Garden State Paper Co ica cea ERT TN Cicada soe UD EDIEICsiscebecasssapers SRUNSGG Nee sane Due on stream by Jan. 1962, will incorporate 
new process for treating old newspapers. 

Georgia-Pacific Corp............ Samoa, Calif........ oo GRMN IW RPINEND 5 5g seg 01's 9-010 10:0 300 tons/day....... Planned. 

Grays Harbor Paper Co......... MSPRYS SEATED, WES... FERS TADBIs 0:00:50. 0:0 0.010.086) no's 00 wes sv cite conse Second paper machine due late 1961. 

Inland Empire Paper Co......... Millwood, Wash...... Bleached sulfite pulp........ 50 tons/day Due on stream Nov. 1961. 

International Paper Co........ .. Gardiner, Ore........ PDE CE LEC CKLGASGSasaGS Sa ORK Ue SG russe ace Planned. 

International Paper Co.......... Natchez, Miss........ SORMINBED EID <0 sic sis.5s2 0 sls nin Sines sane . Additional equipment being installed will 
improve quality of product, which is used 
to make rayon tire cord. 

International Paper Co.......... Moss Point, Miss..... PP CROE cases susees Geewegese san ss sees . $3.5-million modernization due completed 
by early 1962. 

Kimberly-Clark Corp............ Anderson, Calif....... PATE DUI GNA GANS. 2.005% 6000060050 cess evwee Mill planned. 

Kimberly-Clark Corp............ Dayton, Ohio....... . DOING ios aepeebieness wee ae Musee OeeGbanes ...+» Second paper machine in operation, making 
offset, bond and envelope papers. 

Kimberly-Clark Corp............ Neenah, Wis........ i ADEE oa oxcu ewes ee ate Exp. by 35 tons/day New machine in operation. 

Kimberly-Clark Corp............ Niagara, Wis......... Coated paper «seeeeeee Exp. by 500 tons/day Fourth machine, with a 168-in. wire, due 
for startup late 1961. 

Kimberly-Clark Corp............ Niagara, Wis........ RT. <coskcuudscasas uae Sédeaseeecenkeenss . Paper machine due on stream 1962 or 1963 

Kimberly-Clark Corp............ West Carrolton, Ohio. ol eee bemeuesae ‘ ETT . Paper machine due on stream 1962 or 1963. 

Menasha Wooden Ware Corp... North Bend, Ore...... Corrugating paper.......... 125 tons/day Plant completed. 

Noralyn Paper Mills............ Beuche, La........... Newsprint............ «.e.. 400 tons/day $36-million mill due on stream by end of 

RAMIGDONIOA! FUND. .0.ccccns 00000660 00000000008 1962. 

Potlach Forests, Inc............ Lewiston, Idaho...... Kraft pulp..........+.+06- . 300 tons/day Will install continuous vertical digester. 

Puget Sound Pulp & Timber Co.. Bellingham, Wash.... Tissui@..ccccccccccccccscvcccs sevececeresse «sees New forming equipment. 

TRAP OOICT, BOD. sn 3 wi0v000000 6000: Fernandina Beach, Pulp, pulp products... Swiss o)| Mpieeries see sauna . Conversion under way, will broaden mill’s 

- product line. 

(a ee ee KCROMAEIOIO WUMED:, RMUDicvccdwcchsusiciovsweee: abeeensso Lsskanekawe New sodium-base sulfite equipment and 
bleach plant due on stream fall 1961. 

VENI ADs oe sasccnscdenene Hoquiam, Wash...... Bleached pulp.............. 200 tons/day Construction on $2.4-million plant, replac- 
ing older facilities, underway. Project 
includes 500-ton/day recovery plant, due 
completed by end of 1961. 

Rayonier, Inc..... ery sinnbiae - Jessup, Ga......... .« Cellulose pulp..........2000 ceeceseseceseseeeee Due on stream late 1961; product is used to 
make tire cord. 

Red River Paper Mill........... Springhill, La........ Bleached paperboard........ 250 tons/day Planned. 

St. Francisville Paper Co......... St. Francisville, La.... Coated printing paper....... Exp. to 160,000 Planned $25-million expansion will double 

tons/yr. capacity; includes a second paper machine 


$30-million expansion completed. 


Fourdrinier machine in operation. 

Under construction; newsprint machine due 
on stream by end of 1963. 

Due completed this year. 

Plant uses new cold-soda pulping process. 

$41-million plant on stream. 

Planned. 

$55-million mill on stream. 

Plant modernization completed, allowing 
conversion from straw to hardwood feed. 

$10-million project includes 20% ity 

, due leted by Dec. 1961. 


Please turn to p. 202 
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Barges carrying liquid sulphur head up 
er the Mississippi River 









NEW LIQUID SULPHUR SERVICE 
HELPS USERS CUT HANDLING 
LOSSES With the inauguration of new terminals 


on the inland waterways, in Florida and along the 
Atlantic seaboard, Freeport now offers customers a 
greatly expanded service in the delivery of liquid 
sulphur. 


























More and more, consumers are changing over to" 
mM receiving sulphur in liquid form rather than the 
traditional solid lump form. 


2 The benefits are tangible. With liquid sulphur you 
eliminate remelting costs, handling losses, dust and 
dust-causing corrosion, stockpile erosion and 

3 contamination. 


Write for a copy Upon request, Freeport will be glad to survey the 
's of our new 24 page booklet feasibility and advantages of converting to liquid 
d “Liquid Sulphur from Freeport” sulphur at your plant. 


FREEPORT SULPHUR COMPANY 


161 East 42nd Street, New York 5 lak ae New York 
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PLANTS AND FACILITIES . . 


Rubber 





Company 


Copolymer Rubber & Chemical 
Corp. 

E. I. du Pont de Nemours & Co.. 

Firestone Tire & Rubber Co...... 


The B. F. Goodrich Co.......... 
Goodrich-Gulf Chemicals, Inc... . 


Goodrich-Gulf Chemicals, Inc... . 
Goodyear Tire & Rubber Co..... 


Goodyear Tire & Rubber Co..... 


Humble Oil & Refining Co....... 
Ohio Rubber Co............. oe 
Phillips Petroleum Co........... 
Shell Chemical Co............. ° 
Shell Chemical Co.............. 
Shell Chemical Co.............. 
U. 8. Rubber Co.......... saseue 


Miscellaneous 


Location 
Baton Rouge, La..... 


Beaumont, Tex....... 
Orange, Tex........-. 


Akron, Ohio........ ‘ 
Beaumont, Tex....... 


Institute, W. Va..... 
Beaumont, Tex....... 


Houston, Tek.......0« 


Baytown, Tex....... > 
Fort Smith, Ark...... 
Borger, Tex.......-+ 
Marietta, Ohio....... 
Torrance, Calif....... 
Torrance, Calif....... 
Baton Rouge, La..... 


Status and Remarks 
$5-million, 40% expansion completed. 


Due on stream 1963. 

Multimillion-dollar plant on stream, pro- 
duces stereospecific polymers of either 
butadiene or isoprene. 

$2-million expansion and modernization due 
completed by end of 1961. 

Polybutadiene unit due on stream late 1951, 
polyisoprene unit due on stream 1962. 

Due 1962; conversion of SBR plant. 

Polybutadiene production due to start Oct. 
1961; polyisoprene production will start 
1962 


$1.3-million addition of finishing line for 
new polymers is on stream. 

Expansion completed. 

Under construction. 

Due on stream 1961. 

Due on stream 1962. 

Due on stream by 1955. 

Due on stream 1961. 

$2-million semiworks unit for batch poly- 
merization under construction. 





Company 


Air Products & Chemicals, Inc.... 
Allied Chemical Corp............ 
American-Marietta Co........... 
The American Sugar Refining Co. 
PIR MND NSD. each cence casas 
California Chemical Co.......... 
Mary Carter Paint Co........... 
Columbia Vegetable Oils........ 


Fibrous Glass Products, Inc...... 


General Electric Co............. 
WV; AR, AGUAS BONOD ck ss caicsvace 
Heyden Newport Chemical Corp.. 
Interchemical Corp.............. 


Jefferscn Lake Asbestos Corp... . 
Johns-Manville Corp............ 
Johns-Manville Corp............ 
DECREED cou sbceaew seu seas 


North American Aviation, Inc... . 
Oak Ridge National Laboratory. . 


Procter & Gamble Co........... 
Proctor Chemical Co............ 


Putnam Chemical Co............ 
Sun Chemical Corp............. 
Switzer Bros., Inc..........0.05. 
Thiokol Chemical Corp.......... 


U. S. Dept. of Interior........ a 


U. S. Dept. of Interior; Calif. 
Dept. of Water Resources 
Universal Oil Products Co....... 
Universal Oil Products Co....... 
Virginia Chemicals & Smelting Co. 


Witco Chemical Co............. 


Location 


Minneapolis, Minn.... 
Baltimore. Md....... 


Wilkes-Barre, Pa..... 


Waterford, N. Y..... 
Owensboro, Ky....... 
Garfield, N.J........ 
Charlotte, N. C....... 


Calaveras Co., Calif. . 
Parkersburg, W. Va... 
Waterville, Ohio...... 
TPARVING, POs. 5.0055 


Oxnard, Calif........ 


Charlotte, N. C...... 
Newark, 
South El Monte, Calif. 
Moss Point, Miss... .. 


East Rutherford, N. J. 
Freeport, Tex........ 


Webster, 8. D........ 
Wrightsville Beach, 
N.C. 


Point Loma, Calif..... 
East Rutherford, N. J. 
Shreveport, La....... 
West Norfolk, Va..... 


Chicago, Ill.......... 


Products Capacity 
Styrene-butadiene rubber.... Exp. to 133,000 long 
tons/yr. 
Ethylene-propylene rubber... ........eseseeeeeee 
Synthetic rubber........... 30,000 long tons/yr. 
TANGO sc ciesie sss SESAME MESNORSE. SRGMo dis esse mines > 
Polybutadiene.............-+ 20,000 tons/yr. 
Polyisoprene............... 20,000 tons/yr 
Polybutadiene, cis.......... 20 MM lb. /yr. 
Polybutadiene............. 20,000 long tons/yr. 
Polyisoprene.............-- 20,000 long tons/yr. 
I INGE. oases ccc wasnsevcccusesss ees 
Rubber polymers........... Exp. by 16,000 long 
tons/yr. 
AIIM: 5 bie ceaskecke Saeaesavi scenes ss ae 
DR is snc o 66s 4o 45S Oe because euy ses uaas ees 
Polybutadiene............ . 25,000 long tons/yr. 
PAUAPOTIOID 5 0:0 5.015.010 00:0:-0:0:0 35,000 long tons/yr. 
Polybutadiene............. 18,000 long tons/yr. 
Polyisoprene....... 0200000. . 18,000 long tons/yr. 
SI WEIN cass acaas . SUSE SAdeee seacoueule 
Products Capacity 
Industrial and medical gases.  ........0.eeeeeeee8 
PIER cc cw aahosecses enecees esses senane 
Resins and adhesives........ 28 MM lb. /yr. 
Ct 2 MM lb./day 
UUER casa ck uae cess wise iegicieemiycie sr . 
Lubricating-oil additive.....  ....csececcccccccce 
eee cere 1 MM gal. /yr. 
Ue SS er 10 MM bb./yr. 
Soybean meal and flour..... 45 MM lb./yr. 
SUIMNO IAD: 6 ois on'o ssh ss0 saw 10 MM lb./yr. 
Intermediate silicone chems.,  ........-eeeeeeee08 
Specially Tolted TbSIs......06. cc ccccesccseesesees 
en | a er ae 
Industrial finishes, printing =... 6... eee eee e eee 
inks, textile dyes 
BURG OR ss cnasnsessbnecas0s 2,500 tons/day...... 
Glass-fiber home insulation... .........-02+-ee008 
EE dec cc cess Sacesansaverecetaks 
REO IPR Sc ocasesciiers . ceacnasarsbeassnane 
FON MINE. owessae cs aenes 15,000-20,000 
ce a a a re Paes doit iki 
Synthetic detergents........ Siu bose ep eR Roane 
BRAMOG BUA GHBTIONIS, 0.00055 cece cccceceesecs : 
SUED ccbaacsensaeesensciees. Giles PRUNE E Te 
Pigments, intermediates..... ....ceeccereesccece 
Paints, pigments, printinginks  .............. re 
PA ER cccchce “seuceeuababodadews . 
Anti-ozonant intermediates... .....-..ese-sesesece 
ee - 1MM gal./day 
ee eee eT 250,000 gal. /day 
PI WIRIOR. Sa ckaise seus - 250,000 gal./day 
i Sa a .-» 1 MM gal./day 


Anti-ozonant additives...... 
Chemicals and catalysts..... 
Hydroxylamine sulfate, so- 
dium m-bisulfite 
TDOUSRBORU s oc 2 0 0 60100 000010 


CO eee rere eer erere 


Oe eter ererereresere 


Peer eres ererererere 


Status and Remarks 


Under construction. 

On stream. 

$600,000 plant on stream. 

On stream. 

On stream. 

$1-million expansion due completed 1961. 
Due on stream summer 1961. 

Due on stream early 1962. 


$1.8-million plant due on stream by Jan. 


962. 
$1-million plant due completed Sept. 1961. 
$1-million expansion planned. 
Planned. 
Under construction. 


$5-million plant due on stream Mar. 1962 

Expansion completed. 

40% expansion planned. 

Under construction; product used as semi- 
conductor. 

$250,000 desalination plant planned, will 
employ freezing by butane injection. 

Sixfold expansion of separation facilities 
completed. 

$4-million plant due on stream early 1963. 

Contract awarded for $250,000 expansion to 
produce products for textile and chemical 
industries. Products include thermo- 
setting resins and anhydroaneaheptitol. 

Due completed early 1962. 

Due on stream late 1961. 

On stream. 

Plant completed; products not specified. 
Adjacent Thiokol unit makes liquid poly- 
sulfides. 

$250,000 expansion planned. 

On stream, uses vertical evaporators to 
treat salt water. 

Due onstream Oct. 1961, plant will use 
electrodialysis to desalinate brackish 
water. 

Design-and-engineering contract awarded 
for plant that will use freezing to desali- 
nate sea water. 

$1.6-million flash-evaporation desalination 
plant due completed Nov. 1961. 

$250,000 plant due on stream fall 1961. 

$1.2-million expansion planned. 
$625,000 expansion planned. 


$1.6-million plant on stream. 
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Your specification 
Job is made easier if 
you have complete 
information on 
pumps. Deming 
bulletins give full 
technical data on: 
capacities, heads, 
construction, 
dimensions, and 
performance curves. 


















NOW...SEE WHY DEMING 
can pump your liquids at lowest cost 


Here is pump information you can use when it’s time to 
talk pumps in your company . .. or when it’s time to specify. 
Up-to-the-minute Deming Bulletins covering immersion 
process pumps, vertical turbines, centrifugals, rotaries and 
other Deming quality pumps show you specifically why a 
Deming will handle the job efficiently... and at lowest cost. 

Is corrosion your big problem? Power cost? Space? 
Transfer loading? . . . Do you pump acids? Abrasive slur- 
ries? Asphalt thick mixtures? Xylene thin solvents? 

Then send for the literature on the pumps that interest 
you. With more than 10,000 Deming pump types, capacities 
and sizes to choose from, you have good reason to make 
Deming your headquarters for pumps and pump informa- 
tion. Buyers throughout the country rely on Deming. 


1) DIVISION CRANE CO. G 
950 Broadway ¢ Salem, Ohio 
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Send the reply form now... and have the fact 
when you need them. 


PLEASE SEND information on the following: 

(0 Deming Vertical Turbines (or circle 203a on Reader Service Card) 

00 Deming End Suction Centrifugal Pumps (or circle 203b on Reader 
Service Card) 

(J Deming Sump Pumps (or circle 203c on Reader Service Card) 

(J Deming Internal Gear Rotary Pumps (or circle 203d on Reader 
Service Card) 

0 eon Submersible Pumps (or circle 203e on Reader Service 

‘ar 





Name 


Title 





Company. 





Address 
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You & Your Job 
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Will Your Next Move Be Easy to Make? 


For the chemical engineer in 
search of a job, whether he’s cur- 
rently employed or not, the driv- 
ing force is job mobility. 

And anything that increases job 
mobility—cuts such _ resistances 
that hamper it—helps the job- 
seeker. Since job mobility has an 
important bearing on your pro- 
fessional and economic welfare, 
we’ve called your attention in the 
past to ways that may improve it. 
New, Easy Way—For example, 
last year before the coincidental 
annual meetings of the American 
Institute of Chemical Engineers 
and the American Rocket Society 
in Washington, we discussed the 
“career center” set up for those 
meetings (Chem. Eng., Nov. 28, 
1960, p. 154). 

At the career center, interview- 
ing firms pay all fees, the indi- 
vidual engineer pays nothing. Your 
resume, without your name and 
firm, is examined by interested 
companies. If they’re interested in 
you, and you in them, you report 
for the interview; otherwise, they 
never find out who you are. 

In Washington last December, 
process industry firms, among 
others, interviewed 439 engineers 
and scientists, mostly younger B.S. 
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degree men. But experience of these 
people ranged up to more than 20 
years, salary ranged from $5,000 
to over $20,000. 

The man who runs the career 

centers at various national meet- 
ings is William Douglass, president 
of Careers Inc., New York. After 
experience at such technical affairs 
as WESCON and the annual March 
IRE show, he claims that some 
semblence of hiring dignity has 
been restored to meetings at which 
pirating of engineering talent was 
becoming outrageous. 
PIndustry Pulsebeat—For that 
same reason, the firm responsible 
for the engineer/scientist demand 
index (Chem. Eng., Aug. 7, p. 140) 
claims that there is need for tighter 
ethical restraints on present tech- 
nical meeting recruiting activity. 
In a letter to society executives last 
spring, Deutsch & Shea, Inc., New 
York, asked for society support in 
a proposed one-year ban on such 
recruiting. 

Said Deutsch & Shea vice-presi- 
dent Van Evans: “Recruiting at 
conventions has gotten out of hand 
as competitive pressure has _ in- 
creased. Recent years have seen a 
sharp rise in lavish hospitality 
suites, stunts and gimmicks, mas- 


sive advertising, hiring-hall pro- 
cedures and other techniques more 
suitable for high-pressure sales ex- 
hibitions than for professional con- 
ferences.” 

To support its contention that re- 
cruiting had tended to undermine 
the original purpose of professional 
meetings, Deutsch & Shea surveyed 
200 industrial firms active in re- 
cruiting. It wished to test opinion 
on whether a trial ban on recruit- 
ing could be supported. 

Though the advertising firm 
found that 3 out of 4 firms of the 
total respondents think it would be 
desirable to ban recruiting at major 
professional meetings, the sample 
was weighted rather heavily to 
firms in aerospace and electronics 
industries. Chemical companies 
split almost half and half on this 
key question of the survey. 

Of the 23 out of 27 chemical 
firms who recruit at meetings, half 
do so at two meetings each year, 
another third at three. Four-fifths 
of the 27 chemical-firm responders 
claimed they ‘would join in a trial 
one-year ban, and would recom- 
mend that their firms cease alto- 
gether if the industry generally 
agreed to it. The agreement might 
be harder to come by, however, then 
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r IN A PIPELINE 
holding tanks, trimming 
tios by an electronic “memory” 


el accuracy of better thant%% 


font has been added to the main 
ea . Then it goes on to compen- 
sate, continuously, for any devia- 
_tions from the required total blend 
ratio, whether plus or minus, with 
an accuracy better than +0.5%, 
a repeatability better than +0.2%. 
And it is this memory characteristic 
- which obsoletes older flow rate 
‘ratio methods. 
Result: fast, precise, flexible 
stems that enable you to control 
blending from feed lines 


‘product pipe-— 


inate wasteful batching operations 
in between. Many types of systems 
are available, including the blend- 
ing of two or more streams for 
petroleum, chemical, food, or other 
products of processing industries, 

A description of your interests 
will bring you complete technical 
data, And, let us know if you would 
like to see a typical system in oper- 
ation here at the plant... . Fischer 
& Porter Company, 201 County 
Line Rd., Warminster, Pa. In Can- 


ada, write Fischer & Porter (Can- 


; . You elim- — ie ) Ltd., 2808 Jane St., Toronto, 
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YOU & YOUR JOB... 


a resolution of the Berlin situation. 
PSome Reasons Why—In conver- 
sations with recruiters of some of 
the same firms that were surveyed, 
CHEMICAL ENGINEERING _ learned 
that most are skeptical about the 
enforcability of either a temporary 
or permanent recruiting ban. At the 
same time, they don’t believe that 
chemical industry firms have in- 
dulged in the extravagant practices 
of those that might recruit at 
WESCON or IRE. 

Too, relatively fewer men are 
probably hired through noncampus 
recruiting in the chemical industry 
than in the aerospace and elec- 
tronics areas. 

Another factor seems to be satis- 
faction with recruiting practice at 
certain major meetings of interest 
to the chemical industry. Fre- 


oo ee ee eee eee eee ee ee eee ee ee 


quently mentioned by respondents 
to the Deutsch & Shea survey was 
the American Chemical Society em- 
ployment clearing house, which is 
operated at the spring and fall 
meetings of ACS. 

Said one: “When handled as 
effectively and as ethically as the 
American Chemical Society does it, 
and apparently well-patronized by 
ACS members, we see no reason for 
banning such an employment opera- 
tion.” 

In figures released after the 
spring ACS meeting in St. Louis, 
the society showed 616 employers 
and 296 job applicants registered, 
for a ratio of 2.1 employers/appli- 
cant. A total of 3,583 interviews 
was scheduled, for an average of 
12.1 per applicant. At the fall meet- 
ings, twice as many employers and 
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About You and Your Job: 3 
i 

Job title or function Industry * ; 
Years: in present position with firm since entering profession - 
Your age Degree. [ 1No—— [1 B3S. — [IMS. —— [) PhD. — ~ 
Number of previous firms you were with ; 
Member of {_] AIChE {| ACS {| Other technical society a 

of 

a 

# 

a 

About Your Last Job Change: - 
8 

Reason 5 

. ae _ ony — ' 

Method__ [|_| Recruited__ [|] Answered ad__[ | Placed ad__" | Agency__' | Other ry 

If other, what? ; 
Length of time out of work Dollar-cost of change ; 

% 

ef 

a 

S 

AboutChanging Your Job: : 
Number Help you - 

Which of the following services have you used? of times land job? : 

— ° ° ° ° 2 
[_] American Chemical Society employment clearing house 2 
[_] Engineering Societies Personnel Service ~ 
{_] Career Center at a national meeting " 
Have you used other society-sponsored employment services? (1 Yes ___ [_] No - 

If yes, what? 4 

| . scat ! 

Would you favor AIChE-sponsored employment centers at meetings? [ | Yes_{ | No ' 
Would you favor other AIChE-sponsored employment services? [ |Yes_{_}No : 

If yes, what? : 

If no, why not? : 

i 

e 

5 

*For industry, use one of following categories of the CPI: Chemicals (including petrochemicals); . 
drugs and medicines; explosives and fireworks; fats and oils; fertilizers and agricultural! chemi- ‘ 
cals; foods and beverages; leather tanning and finishing; lime and cement; man-made fibers; 4 
metallurgical and metal products; paints, varnishes, pigments and allied products; petroleum re- i 
fining and coal products; plastics materials, synthetic resins and nonvulcanizable elastomers; : 
rubber products; soap, glycerin, cleaning, polishing, related products; stone, clay, glass and ¥ 
ceramics; wood, pulp, paper and board; other chemically processed products. | 
4 

t 

i 

4 

eT 

r 

+ 

' 

a 

’ 





applicants use the ACS employ- 
ment clearing house. 

As several firms have pointed out 
to CHEMICAL ENGINEERING, how- 
ever, the ACS meetings produce 
relatively few chemical engineers. 
Most of the applicants at the clear- 
ing house are chemists. Nonethe- 
less, at these biggest of all chemical 
meetings, the main body of the so- 
ciety’s membership supports the no- 
fee service that is provided. 
>What for ChE’s?—Unless, then, 
a chemical engineer is either a 
member of ACS or of one of the 
specialized societies where Doug- 
lass’ career centers are set up, he 
won’t find a formal recruitment 
procedure at the one big national 
meeting he may attend. 

The effect of this may be per- 
petuation of practices that have 
given rise to cries of excessiveness. 
At the December meeting of AIChE 
in New York this year, there will 
be no career center as there was 
last year in Washington. So even 
that “out-of-bounds” activity won’t 
be open to engineers. 

Out-of-bounds is used advisedly. 
A long-standing policy of AIChE, 
reviewed at the 1960 annual meet- 
ing when Douglass had a career 
center, is to prohibit such activity 
or any cooperation with such ac- 
tivity. Thus, for example, registra- 
tion cards for the meeting are not 
available for such a purpose. 

In light of industry interest in 
properly controlled recruiting at 
such meetings, however, maybe it’s 
time to reevaluate that policy. If 
you thing so, or if you think not, 
tell us. 

It will only take a few minutes to 
fill out the coupon at the left and 
mail it to CH. With your response, 
we may get a little better idea of 
whether job mobility has any mean- 
ing for chemical] engineers. 

This information will not be 
used in connection with you per- 
sonally. Don’t sign your name. But 
by returning the completed form 
promptly to CHEMICAL ENGINEER- 
ING, c/o YYJ Editor, 330 W. 42nd 
St., New York 36, N.Y., you can 
help determine the needs of job 
mobility—yours and your col- 
leagues’ throughout the industry. 
We’ll tabulate results and then com- 
ment in a future issue. 
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...CUT COSTS AND 
SAVE TIME 
WHEN WEIGHING 
MATERIALS ON 
POWER OR 
HAND TRUCKS 





Self-Contained Scales 
© For general use in factories, warehouses, shipping rooms, 
foundries, paper mills and other industrial applications. 


® Thirty different models for your special requirements... 
with direct-reading “Floaxial” Dials, with or without 
“Printomatic” weight recorder or with Double Beam. 
Capacities from 600 Ibs. to 3200 Ibs. 


@ All models feature the F-M Type “S” Lever System—a 
suspension system that swings parallel to the direction 
of traffic...thus protects scientifically ground pivots 
and bearings... results in accuracy that lasts for longer 
periods of time. 
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Built-In Floor Scales 

© Especially designed for heavy-duty use in metal working 
plants, steel mills, paper mills, textile mills, mines... 
and for general factory use. 

@ Available for installation in a pit or suspended from the 
floor, with direct-reading “Floaxial” Cabinet Dial, with or 
without “Printomatic” weight recorder, or Double Beam. 
20 different models with capacities up to 10 tons. 

e All models feature the F-M Type “S” Lever System for 
complete accuracy over longer periods of time. 

For complete information on any or all Self-Contained and 

Built-in Scales, write: Dept. $-1; Scale Division; Fairbanks, 

Morse & Co., 100 Electra Lane, Exst Station; Yonkers, New 

York. 


FAIRBANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 
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YOU & YOUR JOB... 


3,681 chemical engineers in the National Register 


reported a median 1960 salary of 


The group breakdown looks like this: 


Field and type of employer 


PUES DEARRIDIR So oie Sie oregon YS Ga $10,000 
Federal government.................... $10,000 
Nonprofit organizations................ $10,000 
Industry or self-employed.............. $11,000 


Function or work activity 


All managers......................... $13,000 
R &Dmanagers................. _... $13,000 
Research, development, design.......... $10,000 
es ia kg oa hae AOR yn) y Sabha $9,000 
Production......................... .. $10,000 





* 


By highest degree 


Less than bachelor’s................... $10,000 
a, Oo UW y Suda gor dae $10,000 
Ne aaah on BA esc ig ganar gg $11,000 
Ba PD Pas 3 ses crn tas et Pena pee at ee $12,000 


“10 3 EE ee en et ern ere ee ae $8 ,000 
DD Se Pr ee ees $10,000 
LD 7D RR ern ee ein nee eee Re oe $13,000 
OD 2) ee ee aera ctor Pan erect en ea $14,000 
60 and over........................... $13,000 


° National Register of Scientific and Technical Personnel, Reported in NSF 61-44. 


MARKET PRICE OF CHEMICAL ENGINEERS: GOING DOWN? 


Government agency’ “national register” 
salaries can’t be _ too-useful criterion. 


Last year, CHEMICAL ENGINEERING reported salary data 
from the Federal Government’s national register of 
scientific and technical personnel (Chem. Eng., June 
13, 1960, p. 221). 

At that time, we figured chemical engineers at 
$125,232 per dozen, based on the median figures of the 
1956-58 data compiled by the National Science Founda- 
tion. Now, the same agency has compiled information 
on the years 1959 and 1960. And, believe it or not, 
your salaries seem to have gone down! 

Information reported to NSF is gathered by several 
cooperating societies. For chemical engineers, the 
American Chemical Society reports. Last year, ACS 
sent out the questionnaires to qualified member and 
nonmember professionals, asked them to report salary 
as of January 1, 1960. The few returns (3,681) show 
the limitation of the sample, and NSF does not claim 
comprehensive registration of chemical engineers. 

But in one respect, the data may be more significant 
than it was last time. Rather than asking for actual 
salary, the request was for salary to the nearest thou- 
sand dollars. This phrasing might tend to eliminate one 
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criticism of previous National Register studies: that 
individuals naturally exaggerate their own salaries, 
thus forcing the over-all salary curves upward. 


What These Salary Figures Show 


Since the data were gathered on a different report- 
ing basis than the 1956-58 study, it’s a little deceptive 
to compare the figures shown in the chart above with 
those reported before. That’s the point at which you 
conclude that salaries have flattened out over the past 
several years. 

More-comprehensive surveys, however, give the lie 
to this conclusion. Recently reported here, these in- 
clude the Engineers Joint Council 1960 report (Chem. 
Eng., Mar. 20, p. 172) and the National Society of 
Professional Engineers survey of its own membership 
(Chem. Eng., Aug. 21, p. 132). 

One thing the National Register survey does, how- 
ever, is make it possible to compare chemical engi- 
neering respondents with other scientific fields. There 
is no other national study in which you can do that. 
The sciences include—among others—biological, earth, 
physical and chemical. 

Salary figures do not include bonuses, overtime, 
summer teaching or other sources of professional in- 
come. 
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DEPENDABLE SUPPLY 


EXPERIENCE 
AND 


PERMIT 
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GID ethyl alcohols give you a perfect balance 


CSC Rossville is a name that’s been 
noted for top quality for more than a 
hundred years. And CSC itself is a 
name that means top service, right 
now when you want it. Coast-to- 
coast, CSC has denaturing plants, 
sales offices, distribution points, 
ready for instant delivery of any 
quantity of ethyl alcohol. With its 
long experience and service record, 
CSC is your outstanding alcohol 
supplier. 

Rossville Hexagen® Cologne Spir- 
its are specially fractionated grain 
spirits, unsurpassed in purity and 
clarity, free from foreign odors. 


COMMERCIAL SOLVENTS CORPORATION 


METHANOL e METHYLAMINES e ETHYL ALCOHOL e FORMALOEHYDE e BUTYL AND ETHYL ESTERS 


of quality and service 


Available for the finest perfumes, 
colognes and toilet waters at 190 
proof, puie or specially denatured. 
Enduring fidelity of taste and odor 
assures long shelf life of final 
product. 

Rossville Algrain® Alcohol is a 
highly refined grain alcohol meeting 
the most rigid purity standards. 
Free from foreign odor and flavor. 
For medicines, perfumes, toilet 
waters, flavoring extracts. 190 proof, 
pure or specially denatured. 

Rossville Gold Shield® Alcohol has 
uniformly high purity, is free from 
foreign odor and flavor. For phar- 
maceutical and cosmetic use. 190 or 
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200 proof, pure or specially dena- 
tured. 

CSC also supplies more than 50 
authorized specially denatured alco- 
hol formulations and the proprietary 
solvents, Shellacol®, Quakersol® and 
Quixol®, as well as Fotocol”, a special 
industrial solvent. 

Only CSC can offer you this 
unique combination of quality, quan- 
tity and choice. Take advantage of 
CSC service, coast-to-coast. Write 
for individual data sheets to Com- 
mercial Solvents Corporation, 
Industrial Chemicals Dept., 

260 Madison Avenue, yi 
New York 16, N. Y. 






209 








Operation & Maintenance 









i — 
Be 


es sO clk 


ifugal Pump Lubricatiog - 










Here’s a point-by-point comparison of oil- versus grease-lubri- 
cated ball bearings, and a guide to efficient lubrication of each. 


In recent years, centrifugal pumps have been applied 
to wider ranges of temperature, pressure and speed 
than ever before. At the same time, new and better 
oils and greases have appeared on the scene. These 
two trends have focused considerable interest on ways 
of achieving correct and trouble-free lubrication. 

In some cases, this interest has been accompanied by 
certain prejudices concerning the virtues of oil versus 
grease. Thus a good way to begin this review might 
be to consider the factors that influence the choice of 
lubricant. 

3elow is a list of these factors—the “X” next to 
each indicates the preferred method. This preference 
is relative only, and does not mean the other lubricant 
is totally unsuitable: 


Oil Grease 
Factor Preferred Preferred 

Design simplicity and cost xX 
Flexibility of mounting 

position X 
Effectiveness of lubricant xX 
High liquid temperature X 
Low liquid temperature X 
High speed X 
Protection against 

contamination X 
Lubrication schedule X 
Ease of cleaning X 


The score of five to four in favor of oil is not too 
meaningful in itself, as one or two considerations 
will usually predominate in any particular given case. 
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JOHN H. DOOLIN, Worthington Corp. 


Let’s analyze these factors individually and at the 


j same time examine ways of getting the most out of 


each lubricant. 

Design Simpiicity and Cost—The simplest and least 
expensive method of lubrication is the prelubricated 
sealed-for-life bearing. The seal is effective in keeping 
out contaminants, and there is no danger of over- or 
under-lubrication. However, the life of this type of 


4 bearing is somewhat short because the usefulness of 


the grease diminishes with time. 
Externally greased bearings do not have this limita- 


3 tion—a drilled hole and grease fitting provides for 
4 periodic changes in the lubricant. 


(There should also 
be a provision for draining the old grease out of the 
housing, perhaps into a larger reservoir. This prevents 
the harmful buildup of excess grease, and also provides 
for positive flushing of the old grease out of the 
bearing. ) 

Oil lubrication is generally more expensive, due to 
the usual addition of oil slingers and oiler devices. 
The simplest method of oil lubrication is flood oiling. 
This method is used in Fig. 1 where a constant-level 
oiler maintains the level at about the center of the 
lowest ball in the bearing. The oiler has to be carefully 
set and maintained, because if the oil level is too high, 
it will lead to excessive splashing and agitation, with 
a resultant increase in heat from the added friction. 
If the oil level is allowed to drop below the bottom ball, 
the bearing will get no lubrication, and quickly fail. 
Oil rings that dip into the oil and splash a spray onto 


r4 the bearings (Fig. 2) afford additional protection and 


3 frequently are worth the added cost. 
Continued on page 212 























THE HILTON DAVIS CHEMICAL COMPANY 


OIVISION OF STERLING DRUG COMPANY 


HAS NOW FOUND AVALVE THAT SATISFIES THEM 


they tried this 


one (ig then... 


THEY BOUGHT 
JANUARY 1960 10 
FEBRUARY 1960 3O 
APRIL 1960 §& 






JUNE 1960 11 Exhibiting at 
28th Chem Show 
SEPTEMBER 1960 5 New York City 
OCTOBER 1960 r 4 Nov, 7- Dec. 1 


NOVEMBER 1960 24 
DECEMBER 1960 21 
JANUARY 1961 51 
FEBRUARY 1961 6©O 
APRIL 1961 10 
may 1961 20 

JUNE 1961 10 
AUGUST 1961 20 


TOTAL 2SB7 


DURCO SLEEVELINE’ VALVES 


THIS NON-LUBRICATED PLUG VALVE 
SEALS PERFECTLY—CUTS MAINTENANCE 


The feed valves to the ball mills in the production of salicylic acid had caused 
continual problems. This is where the first SLEEVELINE valve was tried. 
It worked beautifully, and still does. Because they work so well, SLEEVE- 
LINE valves are now being used throughout the plant. In fact, they’re so 
well liked they’re being stocked. 

Try SLEEVELINE valves on your toughest problem; before long, you'll 
probably stock them too. 


THE DURIRON COMPANY INC., DAYTON, OHIO DURCO 


SERVES THE PROCESS INDUSTRIES 
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Constant-level oiler on this flood-oiled bearing can main- 
tain oil level, even if pump is mounted at a moderate hori- 
zontal angle (left) or vertical angle (right).—(Fig. 1) 


Grease in 
cavity keeps 
contaminants 
out of bearing 
housing 





Slingers can keep bearings splashed with oil over wide 
range of oil levels—(Fig. 2) 


Mounting Position—Grease offers undisputed advan- 
tages where the mounting position is at a sharp angle 
to the horizontal. In the simpler types of oil lubrica- 
tion systems, a level must be maintained in a sump or 
pool of oil. Obviously, a horizontal pump could not 
maintain such a level when mounted vertically or at 
an extreme angle, or where the mounting position is 
constantly changing, such as in a portable unit or a 
truck-or-ship-mounted unit. 

Small angular discrepancies actually cause few diffi- 
culties, as the oil level can usually be adjusted accord- 
ingly. For instance, in frame-mounted units (where 
bearings are only on one side of the impeller), ring- 
oiled bearings provide considerable flexibility in the 
mounting position and oil level. As long as both rings 
make contact with the oil, the bearings will stay lubri- 
cated, as shown in Fig. 2. 

Where the impeller is supported between bearings, 
each bearing has its own sump, which can easily be 
controlled if the angle is not too great. The one such 
bearing shown in Fig. 2 has an adjustable oil reservoir 
to maintain flexibility. 

Effectiveness of Lubricant—Oil is usually more effec- 
tive than grease, since a good lubricant must form a 
film between the moving parts and carry away any 





excess heat. With grease, it is actually the limited 
amount of oil carried by the grease base that does the 
lubricating job—the latter is only a vehicle for carry- 
ing the oil to the bearing, and so is extra baggage in 
the final stage. 

The grease base also tends to retard circulation of 
the lubricant and so slows down the rate of heat trans- 
fer. With oil lubrication, the film is constantly being 
changed, and the heat is thus carried away more effec- 
tively. 

High Liquid Temperature—At elevated liquid tem- 
peratures, there may be a tendency for bearings to 
run hot. Without an external cooling system, bearing 
temperature follows fairly closely behind liquid tem- 
perature. Thus, a unit handling 250 F. water may have 
bearing temperatures as high as 175-200 F. At such 
levels, the base of many greases melts and runs off, 
leaving the bearing without lubrication. With oil, this 
does not happen and, furthermore, the better heat 
transfer effect of oil will keep the bearing tempera- 
tures down. 

To select oil of the proper viscosity, the actual 
operating temperature of the bearings must be meas- 
ured or approximated from experience with other 
pumps. Below is a chart with such approximations, 
and the recommended oil. The bearing temperature 
column assumes that there is no auxiliary cooling. 














Viscosity, 
Liquid Bearing SSU.* at 
Temp., °F. Temp., °F. 100 F. SAENo. 
Up to 140 0 to 125 75 5W 
141 to 225 126 to 145 150 10W 
226 to 400 146 to 180 300 20 
401 over 180 to 200 700 30 





*SSU. is Saybolt seconds universal. 


Low Liquid Temperature—During operation, bear- 
ing temperatures tend to remain above ambient, re- 
gardless of how low the liquid temperature goes. In 
one case, when handling liquid oxygen at minus 300 F, 
bearing temperatures remained over 100 F. 

However, when shut down, bearing temperatures 
quickly drop, and condensation can take place on the 
bearings. If this cannot be eliminated by space heaters 
or other means, grease lubrication usually provides 
the most suitable protection. Grease is more tenacious 
and will adhere better to the bearing, thereby keeping 
the condensation off the metal surfaces. Hydrocarbon 
oils and greases pose something of a fire hazard in the 
case of liquid oxygen, so that silicone grease is recom- 
mended for this service. 

High Speed—Since oil is inherently more effective 
than grease, oil lubrication is frequently a necessity at 
the higher speeds. 

The maximum permissible speed suggested by the 
bearing manufacturers for grease lubrication is gen- 
erally from one-half to two-thirds that allowed for oil 
lubrication. In many cases, this is no problem since the 
maximum permissible bearing speed is well above the 
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SILICONE NEWS from Dow Corning 





Found: a paint that lasts 





Silicone-based paints last longer; 
reduce maintenance time and costs 


These two pictures emphasize the stubborn fight that maintenance coat- 
ings based on Dow Corning silicone resins put up against severe weather- 
ing conditions. Located in a northern industrial city, this water tower is 
constantly exposed to an army of paint killers — summer sun, winter 
sleet, smoke, rain, plus a corrosive chemical laden atmosphere. 


At left, the tower is shown two years after it was painted with a conven- 
tional organic coating that withstood severe weathering during this period. 
Rust and corrosion marred its appearance and promised even greater 
damage. Using organic paints it was necessary to paint the tower at least 
every two years, a costly, almost continuous job. 


Now, see how a silicone-based paint has cut this maintenance process 
in half. At the right. the tower is coated with an aluminum pigmented 
silicone-alkyd. But this paint job was done two years ago! The tower is 
still gleaming bright and completely protected. And maintenance men 
predict it will stay that way for several years more. The savings in time 
and money are obvious. 





Beat high heat! Such a silicone-based 
coating can also be readily applied to 
surfaces that run hot, such as encountered 
on industrial stacks, mufflers, furnaces. 
Blistering, peeling, rust and corrosion are 
prevented: need for costly repainting and 

in many cases expensive replace- 
ment is greatly reduced. 


Lasting colors, too. Silicone-based paints 
are now available in many colors .. . colors 
that stay put and don’t fade. This means 
you can carry your color-coding on hot 
equipment for greater safety and efficiency 
while improving the overall beauty of 
your plant. 


When you can have coatings like this — 
that last from 25% to 50% longer; that 
make plants and equipment look better, 
longer — don’t you think you should 
find out more about them soon? 








Send for your copy of “Why Silicone-Based Paints 
Mean Less Maintenance”. Write Dow Corning 
Corporation, Department 2422, Midland, Mich 


first in 


ETiitetelar ty 
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pump operating speed. However, for pump speeds 
greater than 3,600 rpm. and bearings larger than 3-in. 
I.D., oil lubrication may be necessary. In extreme 
cases, special oil-mist lubrication or cooling of the oil 
is called for. 

Protection Against Contamination—Grease lubrica- 
tion is effective in protecting the bearing from con- 
taminants, since the grease forms a static barrier. 
However, oil lubrication systems can easily incorporate 
this protection by adding a separate grease-seal cavity 
outside the oil lube system. Such an arrangement is 
shown in Fig. 2. This system provides the combined 
advantages of oil for lubrication and grease for pro- 
tection. 

Lubrication Schedule—The frequency with which 
bearings must be lubricated could be the determining 
factor in deciding the best method of lubrication. 

The simplest arrangement of all is to avoid periodic 
lubrication altogether by using prelubricated and 
sealed bearings. These bearings are packed with 
grease by the bearing manufacturer, and then pro- 
tected by a flexible lip seal on both sides. This assur- 
ance of clean, lubricated bearings in the unit at all 
times may be very significant for pumps operating in 
remote areas of a plant, or in plants that do not have 
regular maintenance men. However, as previously in- 
dicated, the life of such a bearing is limited by the 
effective life of the small amount of grease initially in 
the bearing. 

Regular grease-lubricated bearings should have 
grease added every 1,000 to 2,000 hr., depending on 
both the severity of the service and the surroundings. 
For pumps operating continuously 24 hr./day, this 
would be every 6 to 12 wk. For pumps on 8 hr., 5 
days/wk., this would be 6 to 12 mo. Pumps on less- 
frequent or intermittent duty should be greased once 
each year or two. 

Care must be taken to avoid both under- and over- 
lubrication. While neglected bearings could fail pre- 
maturely from contaminated old grease, the too-fre- 
quent addition of grease increases the friction in the 
bearings and could also cause failure. Because the 
bearing grease is out of sight, this overlubrication can 
be a real danger unless special reliefs are incorporated 
in the design. 

Oil lubrication is less of a problem, particularly 
when a constant-level type of oiler is used (see Fig. 1). 
Here the oil in the reservoir can only come out when 
the opening to it is above the operating oil level. Air 
can then get into the reservoir, which allows oil to 
flow out until the operating level rises to cover the 
opening again. In doing so, the operating level is main- 
tained practically constant. If the reservoir is trans- 
parent, an occasional visual check will show when re- 
filling is needed. 

Instead of constant-level oilers, sight-glass oilers are 
often used. However, if the oil level is critical, (as in 
flood-oiled bearings), these oilers require more fre- 
quent attention in order to maintain the proper level. 

Cleaning—Besides the normal addition of grease or 
oil, a complete change of lubricant and a cleaning of 
the housing and bearing is necessary in certain en- 
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vironments to obtain maximum life from the bearing. 

With grease lubrication, the design must be such 
that the inlet and drain are on opposite sides of the 
bearing. A hot light oil can then remove grease and 
deposits from the bearing. Any remaining oil should 
be purged with fresh grease before starting. 

With oil lubrication, extensive cleaning is seldom 
necessary, and it is usually sufficient to drain off the 
old lubricant and add the new. 

Types of Oil—Lubricating oils can be classified in 
many ways, but this discussion will be limited to vis- 
cosity, viscosity index, and additives. 

Viscosity is a measure of the shear strength of the 
oil, or its ability to maintain a film between metal sur- 
faces under load. The higher-viscosity oil can do this 
better, but it impedes flow, and movement of the parts, 
to a greater degree. Consequently, there is some opti- 
mum viscosity value that will provide adequate lubri- 
cation without causing excessive drag on the bearings. 
This value corresponds to about 75 SSU. at standard 
conditions, but varies with the temperature of the 
bearings as previously discussed. 

*The Viscosity Index (V.I.) is a measure of how dras- 
tically viscosity changes with temperature. Oils of 
low V.I. show greater changes in viscosity than oils 
of higher V.I. Pumps that alternate between hot 
and cold liquids, or frequently start cold and run at 
high temperatures, operate best with oils of high-vis- 
cosity index. 

Lubricating oil is available with many additives. 
For centrifugal pumps, it should have the following: 

e Antifoam additives to keep foam from building 
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Where chemical raw materials are born 
and produced in volume 


SZ 


WHEN THERE 
WAS NEED 
FOR AN ADVANCED § 
PRODUCT! 


The problem: To help projected 
manned aircraft and missiles 
break through the ‘‘heat barrier” 
during hypersonic flight. Hydrau- 
lic fluids, which would perform 
under extreme conditions, were 
needed to control operation of 
guidance and weapons systems. 


The solution: Oronite developed 
High Temperature Hydraulic 
Fluids for the U.S. Air Force and 
aircraft industry. These fluids 
perform at temperature ranges 
of from —65° to +520° F, at pres- 
sures exceeding 4000 psi. 


Substantial research and cooper- 
ative technical service programs 
are essential to success in devel- 
oping new, advanced products. 


You will find Oronite capable and 
willing to participate in other 
major product development pro- 
grams—to help your company 
be “first with the future.” 


CALIFORNIA CHEMICAL COMPANY 


ORONITE DIVISION 


EXECUTIVE OFFICES e 200 Bush Street, San Francisco 20, California 
SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, Tulsa, 
Los Angeles, San Francisco, Seattle 
FOREIGN AFFILIATE ¢ California Chemical International, Inc., San Francisco, Geneva, Panama, Sao Paulo 
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up in the oil sump and clogging the lubrication system. 

eRust inhibitors to protect metal parts against 
corrosion. 

e Antioxidation additives to prevent formation of 
gums in the oil. 

e Detergents, if convenient, to keep the system 
clean. 

Type of Grease—Grease is a mixture of lubricating 


oil and a soap base that keeps the oil in suspension, 
Classification is usually according to the soap base 
material, consistency and additives. For pump bear- 
ings, a moisture-resistant grease of No. 2 consistency | 
that contains a rust inhibitor is recommended. For © 
bearing temperatures up to about 150 F., the base | 
should be lime; for temperatures over 150 F., it should 7 
be lithium. q 
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Operating 
Engineers? 


INCE COOGAN 


The chasm between process designers and operating men has deepened, and poor 
lines of communication make cultural exchanges difficult. While Esperanto may 
be dead, there’s much to be said for learning the other guy’s language. 


WINGATE H. RICHARDSON, Consultant, New York 


In the early days of radio, there was a very popular 
program called “The Two Black Crows” that was 
similar to the Amos and Andy series that came along 
later. One of the programs put on by the Crows started 
out something like this: 

“T was reading in the paper today that these here 
scientists have measured the distance to the moon, and 
they say it’s 239,000 miles away. How you suppose 
they do that? A man can’t walk out there with a tape 
measure.” 

“Shoo! Don’t you know how they do that?” 

“No, how?” 

“Well, they guesses half the distance; and then, they 
multiplies it by two.”’ 
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Today, our scientific and professional journals are 
filled with the feats being accomplished by electronic 
computation. Enthusiasm for this new discipline has 
grown so great that many of our engineering schools 
are rapidly altering their undergraduate curricula to 
include additional emphasis on advanced mathematics. 
This would be all to the good, if it were possible to add 
such courses without abandoning others. Unfortun- 
ately, this is not possible; and the courses being de- 
leted are those that might be described as training in 
“the practice of the art.” 

When one examines thoughtfully the shaky founda- 
tions, the basic assumptions upon which many of our 
complex engineering calculations are based, one (at 


October 16, 1961—CuemicaL ENGINEERING © 











3 million cycles without a leak 









AT 3000 PSI 


GAULIN TRIPLEX PUMPS 
Save “Packing” Failure at High Pressures 


Less wear. Even at pressures of 3000 PSI, 2 or 3 Gaulin packing rings 
last many times longer than 7 or 9 rings on other pump designs. Because a 
Gaulin packing acts as a seal not a bearing. 

Quick change. It takes less than 15 minutes to change a Gaulin packing, 
where other makes require up to half a day. 

Set and forget. Gaulin’s exclusive automatic packing adjustment 
eliminates human error. Assures uniform packing tension. 

No product contact. Equipped with Gaulin’s exclusive purge system 
(not shown above) Gaulin packing is isolated from the product. No part of 
the plunger contacting the product ever touches the packing. With this 
system, a Gaulin moves “ pressure sen- 


sitive’, ““abrasive’’, and “toxic”? ma- 
terials at minimum cost WItTKOUD ce ee a waaemed 
breakdown or excessive wear. <ul> 

120 different cylinder designs avail- MANTON- 
able to meet every product problem. _ 
Capacities from 50 to 7500 GPH...pres- Ga U i i re 
sures from 500 to 12,000 PSI. See your 
Chemical Engineering Catalog for the MANUFACTURING CO., INC. 
name of your local Gaulin representative. 71 Garden Street, ett 49, Mass. 
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least this one) gets an uneasy feeling that we are 
“vuessing half the distance and multiplying by two.” 


Look Ma, I’m a Designer 


During the early days of my career, I accepted a 
position with an engineering firm to do process de- 
velopment and design. I started off with full enthusi- 
asm and designed a distillation system—first, of 
course, making the necessary “basic assumptions.” 
When this was completed, I expected to have the design 
translated into pilot plant equipment for the purpose 
of checking by actual operation the validity of my de- 
sign and particularly of my assumptions. 

However, this did not happen. It was decided that 
we should make a new set of assumptions and a new 
design. When this continued through a series of nine 
designs, I slowly came to the realization that this was 
“process development and design” in its entirety. I 
was rather unhappy, because I felt the proof of a 
design was in the operation. 

My point of view was not generally shared by my 
colleagues. In fact, I was definitely a minority. I sel- 
dom won any arguments about design problems, since 
my strongest feelings always centered on the question 
“How are you going to operate it?” The usual answer 
was “That’s not our problem. Let the operators worry 
about it.” 

So, of course, this job and I soon parted company. 


When Is a Yield not a Yield? 


I must admit I was somewhat shaken by my experi- 
ence with design and development. I secured a new 
position, this time with an operating company, and 
soon found myself fully occupied with the multitude 
of problems involved in starting up a new plant. Dis- 
tillation operations were my main concern. 

One of our processes involved removing unused 
reactant from a reaction mixture. This was accom- 
plished in three towers. The first gave us a 50% over- 
head, which was then concentrated to 99% or better in 
a second column. The bottoms from the first tower 
contained the product and about 2% unreacted ma- 
terial, which was stripped out in a third tower. From 
time to time, we attempted to increase the concentra- 
tion of the unreacted material, in the overhead from 
the first tower, to 60% or 70%, but we always ran 
into trouble. 

After some thought, I requested permission to alter 
and supplement the control system on the first tower. 
The result was that we were soon able to increase the 
unreacted material taken from the overhead to better 
than 99%. We were now losing so little out the bottom 
that we were able to discontinue the operation of the 
two extra towers. Everyone was happy. The word 
went back to the home office and, of course, to the en- 
gineering department. 

So we had a visit from the engineers—the ivory 
tower boys, that is: 

“Wingate,” they said, ‘we hear that you have altered 
the design on the distillation section and that you are 
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removing all the unused reactant in the first tower.” 

“That’s right.” 

“Well now, that’s impossible. We have gone all over 
our design calculations very carefully and can prove 
it won’t work.” 

They unrolled their diagrams, went into a lengthly 
discussion of “operating lines,” etc., and wound up 
with: 

“So you can see it is impossible.” 

“Well, now, I’ll tell you what you do. You go out in 
the plant and look at it. We’ve been operating this way 
for about two months.” 

“You are confused. You are not getting the results 
you think you are.” 

“Well, why don’t you go out there and measure the 
feed tanks and receivers, take samples, have them ana- 
lyzed, and then when you have some real information, 
you can show me where I am confused.” 

I admit I was feeling pretty good. After my experi- 
ence in arguing design theory with the design boys and 
always losing the argument, it was nice to have a 
going operation to back up my statements. 

Weeks followed while the design-department investi- 
gated my “impossible operations.” And almost every 
night I got the same report. 

“We admit that all of the facts indicate that the 
tower is operating as you say it is—but we know this 
is impossible.” 

Then came the happy day. They came in, all smiles. 

“Say, we found out how you can operate that tower 
so it will do what you have deen claiming it does. You 
assume a fictitious molecular weight for the unreacted 
material and redraw the equilibrium diagrams. Then 
the operating lines show that there are enough plates 
in the tower to effect the separation.” 

Their parting advice was: 

“You don’t have to worry about it ariy more. It will 
work all right just as it is.” 

Inasmuch as we had been operating this way for 
several months and I hadn’t “worried about it” after 
the first 24 hours, I thought their advice a little un- 
necessary. 

When I think about the importance of the basic 
assumptions, I wonder if an analog computer would 
have come up with that fictitious molecular weight in 
time to get the initial design right. 


A Plea for Better Communications 


Much could be gained by strengthening the lines of 
communication between operating and design per- 
sonnel. Unfortunately, the present trend seems to be 
in the other direction. 

When I left college, those of us that wanted to go 
into design and construction went to work on the draft- 
ing board. After a reasonable apprenticeship—one or 
two years—we were sent out on a construction job in 
minor supervisory or inspection positions; and we 
stayed to assist in start-up operations. Then if we 
wanted to get into design, it was back to the home 
office. 

In those days, actual experience with fabrication, 
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For Long Lasting Sweetness! 


* RESEARCH 


* REFINING 
* SERVICE 





Why the enthusiasm —_— users of new, improved Varsol 


find that it keeps its long lasting sweetness after numerous processings or long storage 
periods. A unique hydrofining process, developed by Esso Research, makes possible this ma- 
jor solvent development. Quality controlled Varsol, like all Esso solvents, reaches your plant 
fresh, uniform and on schedule from modern, conveniently located storage terminals. For 
further information or expert technical assistance call your Esso Representative or write to 
us at 15 West 51st St., N.Y. 19, N.Y. (And tell ’em Nosey sent you!)” Nos ey 


HUMBLE OIL & REFINING COMPANY Ess ole 
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OPERATION & MAINTENANCE... 


construction and operation was an absolute pre- 
requisite for a career in design. I think that it was a 
good system. Today, many engineers in design have 
not only never operated the equipment they design, in 
many cases they have never even seen it in operation. 

Perhaps the present trend of engineers towards early 
specialization has lead to a weakening of our lines of 
communication. Perhaps these lines have always been 
weak. 

Many years ago, a paper on distillation was pre- 
sented at a technical society meeting. During the dis- 
cussion following presentation of the paper, one 
speaker from the floor made the following comment: 

“T have listened carefully to this paper; and although 
I have had considerable operating experience in the 
field of distillation, I find that I can understand very 
little of what the author has presented here. I do 
know this: if I keep the bottoms of my towers hot and 
the tops cool, I can operate my towers satisfactorily.” 

At a very recent technical meeting, a different 
speaker presented the other side of the picture: 

“Let’s face it, gentlemen. We design our plants, 
supervise their construction, and then we turn them 
over to the type of engineer that eats his lunch out of 
a tin box and pray that we do not have to go back and 
run the plant ourselves.” 

Even if you are the “type of engineer that eats his 
lunch out of a tin box,” it will pay you to learn to speak 
the language of the engineering division. 


Talk Their Language and They’ll Listen 


We were operating a vapor-phase catalytic reaction. 
The products of the reaction were condensed in a 
series of water-cooled and refrigerated condensers. 
Tarry residues caused fouling of condenser surfaces, 
necessitating frequent cleaning operations. 

We came up with the idea of using a scrubbing 
tower to remove and cool] the tars and bottom product, 
followed by a condenser for the now-clean overhead 
solvent. So heigh-ho and away we go to the engineer- 
ing department to get the tower designed. (We had 
our own design, but of course didn’t mention this. ) 

We submitted all pertinent data and sat back to 
wait for the design. In due time, we had it—a tower 
only 10 in. in dia. but 28 ft. high. Well, this wasn’t 
exactly what we had in mind, but experience had 
taught us the futility of arguing the merits of a design 
with the design group. So we said “Thanks a lot” and 
allowed a respectable period of time to elapse. Then 
we made our next move: 

“You know, we have been thinking about that scrub- 
bing tower. If we replace our converter, we could use 
a new one with four times the capacity. We’d better 
redesign the scrubbing tower to allow for this, or else 
it might become a bottleneck.” 

In a few weeks, we got the new design, and with one 
more “adjustment” of our estimated capacity we had 
what we wanted. 

One other change was necessary. We insisted that 
22 ft. would be an adequate height. When they pinned 
us down on this, we admitted that we had “calculated” 
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“Do you think the people upstairs will mind?” 


the height by the simple procedure of measuring the 
distance between floor and roof, and this was the maxi- 
mum height that we could install. 

I wouldn’t recommend designing a petroleum re- 
finery on this basis, but it was a satisfactory procedure 
for the scale of our operations. The tower worked very 
well. The overhead ran much colder than expected; and 
at the first shutdown period, we removed two sections 
from the top of the tower. 

So if you learn to speak the proper ‘‘design’’ lan- 
guage, you can get what you want for your operations. 





This is the ninth in a series of articles on practical opera- 
tions by an experienced operating man. Previous articles: 


Sept. 21, 1959 


Temperature Control 
Nov. 30, 1959 


Inventory Cheating 


Specifications Feb. 8, 1960 
Salesmen May 2, 1960 
Safety July 11, 1960 
Stealing Oct. 17, 1960 
Manufacturing Jan. 9, 1961 


Departmental Costs May 29, 1961 
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BRIEFS. 


On muriatic acid solutions 
Top-quality phenol 
Extra-pure phosphorus trichloride 





FAST WAY TO DILUTE 
MURIATIC ACID 


You can probably save yourself some 
time by sending for our muriatic acid 
data sheet. 

A quick look at the dilution table 
it contains tells you how much of the 
acid you need to make up solutions of 
various strengths. 

The same sheet gives you good ad- 
vice on safe handling of muriatic acid 
and lists our specifications. 

A glance at these specs shows you 
how extremely pure our product is. 
“Hooker White” grade, completely free 
of arsenic and free chlorine, contains 
no more than 0.0001% iron, a maxi- 
mum of 0.003% sulfates and 0.0002%, 
maximum organic matter. 

The commercial grade, nearly as 
pure, contains 0.0005% iron at most, 
a trace of free chlorine, 0.003% sul- 
fates, not over 0.001% organic matter, 
and no arsenic. 

Check the coupon for data sheet. 


HIGH-QUALITY PHENOL 


Typically assaying over 99.5% by 
bromination, our phenol has more than 
purity to please you. 

It has a freezing point of 40.6°C. 
minimum. 4 

Its distillation range is only 2° from 
first drop (180°C.) to dryness. _ 

Its color is 20 A.P.H.A. maximum 
at time of shipment. 

Hooker phenol meets or exceeds the 
requirements of U.S. Pharmacopoeia 


Our data sheet gives all the specs. 
Just check the coupon. 
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EXTRA-PURE PCI, 
AT NO EXTRA COST 


Why settle for less? 

Our phosphorus trichloride is a 
water-white liquid that typically assays 
99.9%. It has no free phosphorus, no 
turbidity. 

It distills 97%, between 74.5 to 78.0°C. 

Use it as a chlorinating agent in mak- 
ing organic acid chlorides, as a con- 
densing agent in preparing organic 
aldehydes, and as a catalyst in certain 
chlorination reactions. 

For technical data sheet, just check 
and mail the coupon. For information 
on PCl; and other Hooker chlorinat- 
ing agents, check the coupon for Bul- 
letin 328-B. 


ee ee ea re ey 


address. 
(] Muriatic acid 
{] Phenol 


HOOKER CHEMICAL CORPORATION 


410-1 Forty-seventh Street, Niagara Falls, N. Y. 


For more information, check here and mail with name, title and company 


(] Phosphorus trichloride 
[] Bulletin 328-B 


For the complete line of Hooker chemicals, see Chemical 





Niagara Falls Philadelphia Tacoma 


Sales Offices: Buffalo Chicago Detroit Los Angeles New York 
Worcester, Mass. 


’ 
Materials Catalog or Chemical Week Buyers’ Guide 
In Canada: Hooker Chemicals Limited, North Vancouver, B.C. | 


CHEMICALS 


HOOKER | 


PLASTICS 
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Corrosion Forum 






Details of chopper spray gun with a 
view of its use in coating a chlorine 
dioxide reactor. 

















Spray Both Plastic 












And Reinforcement 


Novel spray gun chops up glass fibers and combines them 
with sprayed-on plastics, in single operation. 


Coating with  glass-fiber-rein- 
forced plastic is nothing new, but a 
recently developed process sprays 
on the reinforcing fibers together 
with the plastic itself. 

The main advantages of the new 
technique are speed and ease of 
application, particularly on chemi- 
cal equipment having surfaces 
studded with projections such as 
nozzles, manholes, sight glasses, 
wells and the like. 

Special equipment required for 
the work was developed by Chemi- 
cal Fire and Rust Proofing Corp. 
(CFR Corp.), Great Neck, L. I., 
N. Y. The idea of spraying a rein- 
forced plastic appears to have orig- 


inated with the manufacturers of 
plastic boat hulls. The CFR Corp. 
has adapted the technology and 
equipment to the needs of the 
chemical industry. 

> Special Spray Gun—Basic to the 
new process is a newly developed 
“chopper” spray gun. Shown on p. 
224 the gun consists of two con- 
ventional side-by-side spray nozzles 
surmounted by the special glass- 
fiber feeding and chopping device. 
Glass threads are fed into the gun 
in the form of a continuous roving 
that is pulled along by the large 
rubber wheel atop the gun. The 
roving is cut into short (4-4 in.) 
pieces by blades projecting from 
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140-293 deg. F 


Pitting Corrosion a Problem? 
... lest HAYNES Alloys 


No pitting from chlorides . . . and less than 
1 mil per year penetration . . . on HASTELLOY 
alloys B, C, and F! These were the results of 
on-stream tests at six locations in the low- 
temperature zone of a hydrocarbon bubble 


tower. 
Yet ten other alloys tested showed extensive 
pitting . . . and corrosion rates up to 15 mils. 


Send for test samples 
Have you perplexing corrosion problems in 


your processing equipment? To help you solve 
them, we have been testing, developing, and 
perfecting corrosion-resistant alloys for thirty 
years. We'll gladly send you free samples of 
HAYNES alloys for you to test yourself. 

To be sure you receive the alloys most 
suited to your needs, please send us as much 
data as possible about the corrosion problem 
involved. Ask for a copy of our booklet on 
HASTELLOY alloys. Write us at 270 Park 
Avenue, New York 17, N. Y. 





LIAN LES 


aAaLLOoOoYySsS 
HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 
Kokomo, Indiana 


“‘Haynes,”’ ‘“‘Hastelloy,’”’ and ‘‘Union Carbide”’ are registered trade marks of Union Carbide Corporation, 
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CORROSION FORUM... 
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Schematic diagram of chopper gun. 


the periphery of the metal cylinder 
directly below the rubber drive 
wheel. 

The short strands of fiber are 
blown into the spray coming from 
the two nozzles; the three streams 
meet some two to three inches in 
front of the nozzles. 
> Coating Procedure—In laying 
down a protective coating on a 
piece of chemical equipment, the 
first step is to prepare the metal 
surface—usually by sand blasting. 
After the metal is cleaned, the sur- 
face is coated with a layer of plas- 
tic. A second coating is then laid 
down that incorporates the pieces 
of chopped fiber glass. This layer 
may be built up to any desired 
thickness. At this point, the sur- 
face of the plastic is “furry,” since 
many of the short glass fibers are 
projecting above the surface. An 
ordinary felt paint-roller, dipped in 
solvent, flattens down these pieces, 
leaving the surface relatively 
smooth. Application of a finish 
coat of plastic (without fiber) com- 
pletes the coating. The final coat 
may be colored if desired for either 
aesthetic reasons or for purposes 
of color coding. 

The photographs show the appli- 
cation of a protective coating to 
three large chlorine dioxide reac- 


tors, recently added by Bowaters 


Sand blasting to clean tank, preparing 
surface for application of coating. 
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Carolina Corp. to its Catawba, 
N. C. paper mill. The chlorine di- 
oxide solution, used in papermak- 
ing, is relatively dilute, but never- 
theless highly corrosive. 

> Resin Used—Based on success- 
ful experience at several Canadian 
mills, CFR Corp. chose a bisphenol 
A polyester resin, Atlec 382, made 
by Atlas Chemical Industries, Inc. 
(formerly Atlas Powder Co.). 

As can be seen from the diagram 
at left resin application is by 
the so-called two-pot system. In 
this technique, polyester resin and 
catalyst (in this case, benzoyl 
peroxide) are sprayed from one 
nozzle, and resin and promoter 
(dimethylaniline) from the other 
nozzle. 

A life of at least ten years has 
been predicted for the coating. 
This estimate is based on long-term 
immersion tests at elevated tem- 
peratures. 
> Economics—Kurt <A. Gruber, 
president of CFR Corp., claims 
that the spray method is far more 
economical than conventional layup 
methods of making reinforced-plas- 
tic coatings, wherein a resin-satu- 
rated glass fabric is applied by 
hand to reinforce the coating. On 





the Bowaters project, the spraying 
technique cut approximately 50% 
from the time that would have been 
required using hand layup methods, 
Greatest savings occur when coat- 
ing highly irregular pieces of 
equipment where hand layup is par- 
ticularly time-consuming. In addi- 
tion, areas inaccessible to hand 
methods may often be covered by 
spraying. 

> Uniformity—Another advantage 
claimed for the sprayed-on coating 
is its homogeneity which, it is said, 
provides greater resistance to cor- 
rosion. Uniform coat thicknesses, 
ranging from vs to 4-in. are easier 
to obtain by spray techniques than 
by conventional methods. 

> Spray Other Materials—In ad- 
dition to polyesters, reinforced 
epoxies and urethanes may also be 
sprayed. K. A. Gruber states that 
considerable success has __ been 
achieved in spraying reinforced 
elastomers such as Neoprene and 
Hypalon. CFR uses the trade name 
“Elast-o-glas’” for all sprayed-on 
glass-reinforced coatings. 

In addition to equipment coating, 
CFR also will sell the special chop- 
per spray guns to firms that wish 
to do their own coating. 
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Joy Model G-5 Centrifugal 
Compressor supplies 
5000 cfm of 18 psi proc- 
ess air for synthetic 
phenol plant of Allied 
Chemical’s Plastics Div. 
in Philadelphia, Pa. 


ting, 
hop- 
wish 





































| 
| 

















JOY Model G-5 Centrifugal Compressor 
upplies 18 psi Process Air at Allied Chemical 


exibility in meeting instantaneous changes in volumes, _ of an integral gear box makes the Model G machines both 
lus high efficiency over a considerable range has made compact and efficient, and eliminates the maintenance 
he Joy Model G-5 Centrifugal Compressor ideal for Allied problem which a high speed coupling represents. Com- 
hemical’s synthetic phenol plant. The single-stage Model _ pressor and drive are mounted on a single base plate for 
5 provides 5000 cfm of 18 psi oil-free air for the oxida- _ further space savings. 
ion of cumene on an around-the-clock basis. Model G compressors are available up to 15,000 cfm. 
Joy Model G Centrifugals can provide up to 20 psi air Other Joy Centrifugal, Axial and Reciprocating compres- 
fi a single stage. Coupled with their ability to maintain __ sors are available in sizes from 15 to 15,000 hp to handle 
ciency over a wide range of output volumes, this makes _any air or gas compressing requirement. For full informa- 
hem very economical for many process applications. Use _ tion on the Model G, write for Bulletin 3229-11. 3229 

















AIR MOVING EQUIPMENT FOR ALL INDUSTRY 
O OD; . Joy Manufacturing Company 


& (©) Oliver Building, Pittsburgh 22, Pa. 


Reciprocating Single Stage Multi-Stage Axial : Fans and In Canada: Joy Manufacturing Company 
Compressors Centrifugal Centrifugal Compressors Blowers (Canada) Limited, Galt, Ontario 
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CORROSION FORUM... 
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SIBGALY. 082 


SID Gav pone 


Results of corrosion tests are pointed out by Dow’s C. F. Schreiber. 





MAGNESIUM IN GALVANIZING-ZINC 
IMPROVES CORROSION RESISTANCE 


Magnesium, added to the zinc 
used for hot-dip galvanizing, im- 
proves the corrosion resistance of 
the resulting coating, particularly 
in industrial-marine environments. 

This information is based on 
tests made by Dow Chemical Co., 
and presented to zinc producers at 
a symposium conducted by Dow at 
Freeport, Tex. 

A practical galvanizing demon- 
stration was made by John A. 
Heath of Dow’s Metal Cleaning 
Dept. He showed how ingot mag- 
nesium could be added directly to 
the galvanizing bath, and also how 
similar results could be obtained 
by adding a zinc-magnesium alloy. 
> How Much Magnesium?—Heath 
stated, “We think that the use of 
an alloy containing 97% prime 
western zinc and 3% magnesium 
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offers the most practical method of 
obtaining improved corrosion pro- 
tection. The alloy simplifies the 
process because of the ease with 
which it can be added to the bath. 
All that is necessary is to put it in 
and let it melt.” 

>Improved Resistance — Data 
gathered by Dow, which has been 
evaluating the magnesium additive 
for six year, indicate that 20 to 
90% improved corrosion protection 
in industrial-marine environments 
results from a magnesium concen- 
tration of 0.03 to 0.05% in the gal- 
vanizing bath. In addition to mag- 
nesium, Dow has also been testing 
combinations of magnesium and 
aluminum, added to the zinc bath. 
Dow’s testing indicates that the 
most attractive coatings are pro- 
duced with a magnesium concentra- 








tion of 0.03 to 0.05%, and an alumi- 
num concentration of 0.003 to 
0.005%. 

It was stressed during the sym- 
posium that better corrosion pro- 
tection was the overriding objec- 
tive in the six-year program. This 
was sought primarily for Dow’s 
own galvanizing, but the zinc-mag- 
nesium process has attracted wide 
industrial interest because of the 
drastic improvements possible. 





Scorched Paint Now 
“Logs” Fire Temperatures 


After a disastrous fire on a par- 
tially completed aircraft carrier, 
naval investigators were able to 
determine degree of temperatures 
reached in various parts of the 
ship by examinations of materials, 
particularly zinc chromate paint. 

The fire took place aboard the 
aircraft carrier Constellation, then 
under construction in the New York 
Naval Shipyard (Brooklyn Navy 
Yard). Fifty workmen were killed, 
several hundred were injured, and 
the ship was seriously damaged. 

Through a careful examination 
of the effects of the fire on construc- 
tion materials and paint in different 
parts of the ship, investigators 
were able to determine the location 
of the hottest flames. For example, 
disintegration of thin aluminum 
bulkheads showed that tempera- 
tures in that area must have been 
at least 1,100 F. 
>Paint Shows Temperatures— 
Some accurate estimates of tem- 
perature reached were based on 
evaluations of the condition of zinc 
chromate paint, normally used by 
the Navy for corrosion protection 
of bulkheads, piping and machin- 
ery. The following table shows the 
correlation between temperature 
and paint condition: 


Zine Chromate Temp. 
Paint Condition om, 
Blistered but clinging 

tightly. 200-250 
Blistered, 50% can be 

wiped off by hand. 300-400 


Can be wiped off by hand. 500-600 
Stripped clean. over 600 
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Higher output on FINE GRINDING ..20 to 400 mesh... 
with WILLIAMS ROLLER MILLS 


A Williams does the entire job in a single continuous operation— 
from feed through grinding, blending, drying and classifying! 


4 Centrifugal grinding roll action against bull ring keeps 
production high—automatically compensates for wear 























 Positive-flow feed control is self-adjusting—maintains 
maximum capacity of mill 


Instant external fineness adjustment can be made while 
mill is in motion 


’ Continual upward air sweep to classifier prevents clog- 
ging build-up of finely ground material. Mill operates 
under vacuum to insure dustless operation. 

VY Automatically controlled hot air is available for drying 
and increased output of moist mé¢erial. 

These, plus many other advanced features keep Williams Roller 


Mills far ahead in higher production, lower costs. less downtime 
and maintenance. Write for catalog. 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 North 9th Street ¢ St. Louis 6, Mo. 





Troublesome align- From here, material Exclusive! Only Williams has longer-life 
mentis greatly sim- pulverized by rollers SPUR GEAR or GEARLESS DRIVES that 
plified and far less against bullringareair- eliminate expensive bevel and other hard- 
frequent with only 2 lifted to classifier which to-maintain gears. Standard and larger 
bearings on main passes correctly sized models have rugged spur gear and pinion 
shaft;the bottom one product and returns drive—smaller models have direct motor- 
carrying both radial coarse material for to-shaft V-belt drive requiring no care or 
and thrust loads. regrinding. lubrication. 


“Giant” mill with cover section off show roller journals which suspend grinding rolls on 
bearings sealed against dirt and grit. Note wear-resistant steel forged bull ring. 


Housing is also removed to show rugged spur gear and pinion drive. Easy, quick accessi- * 
bility for service is another Williams time and money-saving feature. 
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Double-reduction right-angle, vertical gear speed 
reducer; all-steel welded housing. 


Right-angle vertical gear speed reducer for turbo- 
mixer. Capacity: 75 hp at 1750 rpm input, 67.6 rpm 
output. 


Double-reduction right-angle, horizontal 
gear speed reducers; cast gray iron housing. 


r 
for high efficiency 


on heavy drive applications... 
spiral bevel-helical reducers 


You begin earning a quick return on your investment in D. O. 

James spiral bevel-helical gear speed reducers just as soon 

as you match them to heavy or shock loads, right-angle 

drive requirements, or applications which demand high 

reduction ratios. Costsaving forces at work include: over-all 

, efficiency in a range up to 98% .. . capacity to transmit 

heavy loads smoothly and quietly . . . and housings of cast iron 

or welded steel — each with the rigidity required to maintain 

shaft alignment and prolong bearing life. Dry-well construction 
permits positive oil sealing. 


Available in 42 standard sizes — horizontal or vertical design: 
capacities from 2 to 367 hp; single, double, and triple-reduction 
ratios from 6:1 to 358:1. (Ask for Catalog No. 42C.) 


If you want details on a complete selection of speed reducers, 

cut gears, flexible couplings and gear motors, contact your 

D. O. James representative or write to the factory, 
outlining your specific requirements. 


D. O. JAMES GEAR MANUFACTURING CO. 


1140 West Monroe Street, Chicago 7, Illinois 
Since 1888, every type of cut gear and gear reducer 


..where you always get good gearing 
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WHY ANNIN IS THE CHEMICAL INDUSTRY'S 
LEADING PRODUCER OF: 





a Be anrsovee REED 





-OWER $174 MILLION IN 
ALLOY VALVE BODY PARTS 
CARRIED IN STOGK 


In specifying control valves, the Chemical Industry says make them strong, make them 
ight, make them versatile, and by meeting these standards Annin has become the 


.QY CONTROL VALVES 


Annin Valves for the 
process industries are 
designed to accept 
all standard actuators 
— Pneumatic Domotor, 
Electro-Pneumatic, 
Electro-Hydraulic 
Cylinder or Manual. 


7. Lt MANUAL 


OPERATOR 


DOMOTOR 
OPERATOR 


eading supplier of alloy valves for process control. The above photo, showing a 


portion of Annin’s $112 million inventory of alloy body parts, is in itself only part 
of the story. Annin’s split body construction... easily replaceable trim...the flexibility 
of angle, or 3-way bodies immediately supplied from stock...the reduction in overall 
veight without sacrifice of strength...are other factors in Annin leadership. You can 
benefit by the inventory economy, ease of maintenance, and basic design advantages 
bf Annin Valves... recognized by control engineers and valve designers as the outstand- 
ng valve devine of the past twenty-five years for the control of hot, cold, erosive, 
orosive, or viscous fluids. Write today for General Catalog 1500-E. 


ANNIN VALVES 


Products that work for your profit 


THE ANNIN COMPANY 
1040 So. Vail Ave., Montebello, Calif. 




















CPI NEWS BRIEFS . . . 
Continued from page 108 
Titanium, Ltd., a division of La- r 
porte Industries, Ltd., is supplying ti 
process know-how; under the ‘ 
terms of the agreement as origi- K 
nally announced, Laporte would C 
own 15% of the titanium dioxide pl 
operation. - 
CO 
J 
chemical Penn-Olin Chemical Co. has placed 
a 26,000-ton/yr. sodium chlorate = 
! plant on stream at Calvert City, pl 
processors 4 Ky. The multimillion-dollar elec- ie 
trochemical unit incorporates be 
° l 5 “fully automated control and pro- i 
no capita investment duction systems.” (Penn-Olin is a 
for an over-the-fence joint subsidiary of Pennsalt Chem- 
é icals Corp. and Olin Mathieson 
oxygen plant built Chemical Corp. Pennsalt operates 
° -| the sodium chlorate facility; Olin 
with markets the product.) Sodium 
chlorate is a raw material for both Th 
chlorine dioxide, a paper-and-pulp Pf. 
bleach, and for ammonium perchlor- lis 
ate, a solid-fuel oxidizer. 
He 
dis 
isis 
ser 
in. 
Mo 
cul 
a 
: No 
LINDE ~~ 
L a ; : os a we 2 Ban 
ate 
eee tony fi + af ayy . Fou 
CERTAINTY that your final cost of oxygen will not be a poke sn The 
upped from the original estimate. CERTAINTY that Ashland Oil & Refining Co. has mor 
; . ; ra : : : : ee placed its second Udex unit on I 
your cost over the contract period will be as low as pom rie a vat Ney 
; : ; stream (above) at Catlettsburg, of t 
possible, in keeping with requirements for purity and Ky. Licensed by Universal Oil 
trouble-free operation ...the result of LINDE’s ad- Products Co., the Udex has daily Mil 
Pa ae os capacity for 480 bbl. of benzene, ein 
vanced engineering features. 600 bbl, of xylenes and 980 Bh. of “a 
toluene from catalytic reformer 
GaARDIbE product. Construction was com- 
pleted in five months by Procon 
Ine. 
American Viscose Corp. has an- 
nounced a multimillion-lb./yr. Cos 
plant for Newark, Del., to begin baie 
producing Avicel by next January. Con 
(A microcrystalline cellulose, Avi- wien 
cel is currently bidding strongly fons 
for use in preparing calorie-con- W 
trolled and convenience foods.) eit 
Earlier this year, a semicommer- iene 
cial 1-million-lb./yr. Avice] unit 196) 
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was placed in continuous opera- 
tion. 


Kaiser Aluminum & Chemical 
Corp.’s Kaiser Refractories Div. 
plans a $1.6-million research fa- 
cility at Moss Landing, Calif. Due 
completed by next summer, the 
center is aimed at developing ad- 
vanced refractories and ‘‘accom- 
plishing the final work” on a va- 
riety of new products currently 
being developed at the firm’s Mil- 
pitas, Calif., laboratories. 


Offices 


The Permutit Co., a division of 
Pfauder Permutit Inc., has estab- 
lished a sales office in Dallas. 


Hercules Powder Co. has opened a 
district office in the town of Lou- 
isiana, Mo., to handle sales and 
service of its agricultural products 
in a fourteen-state area. 


Monsanto Chemical Co.’s_ Agri- 
cultural Chemicals Div. will open 
a Chicago district sales office 
Nov. 1. 


Bartlett-Snow-Pacific, Inec., San 
Francisco, which was recently cre- 
ated by consolidating Pacific 
Foundry and Metallurgy Co. with 
The C. O. Bartlett & Snow Co., has 
moved the predecessor companies’ 
New York offices to 1270 Avenue 
of the Americas. 


Miller-Stephenson Chemical Co. 
has moved its headquarters from 
South Norwalk to Danbury, Conn. 


Companies 


Cosden Petrochemical Corp. has 
been created by Cosden Petroleum 
Corp. to “perform marketing ad- 
visory services.” Cosden Petro- 
leam, in turn, is a subsidiary of 
W. R. Grace & Co. It broke into 
petrochemicals in 1952, with a ben- 
zene-toluene-xylenes plant; by fiscal 
1961, petrochemicals were credited 
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chemical 
processors! 


over-the-fence 
oxygen plants give 
you a nitrogen plus 
with 


LINDE 


CERTAINTY 


CERTAINTY that an adequate supply of nitrogen as 
well as oxygen will be continually available. CERTAINTY 
that LINDE engineering will result in the most effi- 
cient plant for economical operation. CERTAINTY that 
LINDE’s financial arrangements will not involve your 
capital in any way. 


LINDE COMPANY UNION 


DIVISION OF UNION CARBIDE CORPORATION CARBIDE 
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REQUIREMENTS 


It’s the pay-off in a product that 
counts ...What is the pay-off ? — 
It’s dependable service... the 
long life of the product... product 
efficiency ... and the dividends it 
offers — such as lengthening the 
life of shafts, reducing friction and 
heat, and minimizing wear and 
maintenance requirements. 
Who puts the pay-off in the prod- 
uct ... EXPERTS — like those 
at HERCULES PACKING, 
whose years of experience and re- 
searching make the final pay-off 
to you possible. 

Now is the time to make sure 
you discover the POSITIVE AD- 
VANTAGES of dealing with 
HERCULES as your one relia- 
ble source for all mechanical 
packing requirements. 

Free literature at your request 
on every type of packing require- 
ment. 


HERCULES PACKING 
CORPORATION 


11061-E10 WALDEN ROAD ALDEN, NEW YORK 








iS) PACKING 
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with a fourth of Cosden’s net in- 
come—though barely 12% ($10.2 
million) of total sales. 


Dyna-Therm Chemical Corp., Cul- 
ver City, Calif., has acquired High- 
land Stucco and Lime Products, 
Inc., Van Nuys, Calif. Transaction 
involved an undisclosed amount of 
cash and stock. Described as the 
second largest stucco and _ lime 
maker in southern California, 
Highland Stucco’s 1960 sales were 
$1,014,000; Dyna-Therm’s, $1,400,- 
000. But Dyna-Therm posted an 
$11,000 net loss, while its new ac- 
quisition made pretax profits of 
$100,000. (Dyna-Therm recently 
whipped up trade interest by a 
high-temperature protective film 
that foams. See Chem. Eng., June 
26, p. 78.) 


The Atlantic Refining Co., Phila- 
delphia, has acquired majority in- 
terest in J. P. Frank Chemical and 
Plastic Corp., Brooklyn, N. Y. Hen- 
derson Supplee, Jr., Atlantic’s presi- 
dent, says the move represents an 
initial step in the firm’s diversifi- 
cation program, set to “broaden 
and accelerate” its activity in 
chemicals. The J. P. Frank firm 
makes polyvinyl chloride and copol- 
ymer resins, films and sheeting, as 
well as polyethylene film and sundry 
plasticizers and stabilizers. 


Air Products and Chemicals, Inc., 
Allentown, Pa., has acquired Delta 
Oxygen Co., Memphis, Tenn. Delta 
makes and distributes oxygen, ni- 
trogen, argon, acetylene, hydrogen, 
and welding and cutting equipment, 
through facilities in Tennessee, 
Arkansas, Kentucky and Missis- 
sippi. 


International 


Sweden: Swedish Cellulose Co. has 
officially inaugurated its $18-mil- 
lion, 110,000-ton/yr. kraft paper 
mill at Munksund, near Pitea on 
the Gulf of Bothnia. Actually, fa- 
cilities were placed in operation 
June 16, construction having been 
completed eight months ahead of 
schedule. About 90% of the out- 
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Ceramic Engineers at Ramtite mix imagination with 
Alcoa Aluminas to produce super refractory: 90-RAM 


An example of the outstanding refractories The Ramtite 
Company has developed for steel mills is 90-RAM—a 90 
per cent alumina ramming mix. Originally used to line lab- 
oratory furnaces in Ramtite’s own research department, 
90-RAM proved its dependability in 60 months of trouble- 
free service. Now it is being used in many of the largest 
steel mills for such versatile applications as continuous heat- 
ing furnace hearths; facing of burner walls and side walls in 
slab reheating furnaces; forge heating furnace hearths; fer- 
rous and nonferrous melting furnaces; soaking pit slag lines 
and in several parts of basic open hearth furnaces. 

Advantages of 90-RAM include excellent resistance to 
very high temperatures, abrasion and deformation. In addi- 
tion, 90-RAM can be laminated to other refractories, form- 
ing a monolithic bond which makes it ideal for facing and 
relining refractory surfaces. 
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In meeting the needs of steelmaking and other high- 
temperature operations with a family of refractory mate- 
rials, Ramtite mixes imagination with Alcoa” Aluminas— 
for excellence in refractory performance at reasonable cost. 

Alcoa is not a source for finished refractories. It can 
supply in unlimited quantities the high quality aluminas 
that make modern refractory performance possible. Write 
to Aluminum Company of America, Chemicals Division, 
705-K Alcoa Building, Pittsburgh 19, Pennsylvania. 


ALCOA CHEMICALS 


A ALUMINUM COMPANY OF AMERICA 





Entertainment at Its Best . ALCOA PREMIERE 
with Fred Astaire as Host... Tuesday Evenings, ABC-TV 
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len nel ' h put, a kraft liner trademarked N 
The only pump t at Nordliner, is earmarked for export 


to corrugated board and cover 


MEASURES ~~ 


6, 
| Italy: Work has begun in the Lu- 


cania district of southern Italy on 
a network of methane pipelines 
. to pump over 2 million cu. ft./day 


of the petrochemical raw material 
from Ferrandina to Matera, Bari 
and Monopoli. Project is the ini- 
tial step in creating a $160-million 
petrochemical industry, sparked 
by the discovery of methane 
reserves estimated at 33. billion 
cu. ft. in the Lucania area. Among 
the specific:facilties planned: (1) 
a $51.2-million natural gas prod- 
ucts plant to be built by Aniec, the 
petrochemical affiliate of Italy’s 
state-owned oil and gas monopoly, 
Eni; (2) a $48-million facility pro- 
posed by Ceramica Pezzi, Milan, 
to make caustic soda as well as 
plastics and other natural gas by- 


products; (38) a $24-million plas- 
tics unit by Montecatini. [ 


2 | 








mao 
India: Lederle Laboratories Pri- 
Hs | — = vate, Ltd., expects to have its 
$2.1-million fermentation plant at 
METERED FLOW CONTROL 3uldar, to the north of Bombay, Fil 
in production by the end of this ; 
year. To be manufactured are plo 


BATCH or CONTINUOUS — ACCURACY +OR- 1/4 of 1% chlortetracycline, tetracycline and uu 


dimethyl chlortetracycline. Ca- 
pacity is estimated at 10 tons/yy. 
of aureomycin and achromycin; bel 
total Indian tetracycline require- 


Whether you pump a light liquid or an ex- 
tremely viscous product, the Waukesha MFC 
will automatically measure and transfer with 





an accuracy of + or — % of 1% at capacities ments are said to be about 25 tons/ str 
to 100-G. P. M. This high degree of precision yr. Indian capital for the project shr 
automates processing lines where accurate (24% of total) is being provided " 

batch measurement or a continuous measured by Atul Products Ltd., a dyestuffs . 
flow control is required. Perpetual inventory manufacturer in which American age 


control. System may be manual or fully auto- Cyanamid has a 10% interest. ae 


matic including electronic controls. 

Let a Waukesha engineer explain how the 
MFC can automate your product stream. 
Phone or write. 


Canada: The world’s first atomic- and 
powered unmanned weather sta- 
tion is on the air. Designed and 
built for the U.S. Weather Bureau 
and AEC by The Martin Co., the 
station at Sherwood Head, Axel 
Heiberg Island, Canada, is beep- 
ing signals on temperature, wind 
and barometer data every three 
hours to a short-wave receiver at 


WAUKESHA 





PUMP DIVISION 








WAUKESHA FOUNDRY COMPANY, DEPT. 91-F, WAUKESHA, WISCONSIN Resolute Bay, 225 miles to the 
District Sales Offices: New York, Atlanta, San Francisco. southwest. The Martin Co. and 
Distributors: in. major cities of U.S. A. and Canada. Weather Bureau crew that in- 


Export Sales: FMC International, San Jose 8, California. 


stalled the station will probably 
be unable to reach the iced-in out- 
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Another filtration “plus” from 


a NEW design in cloth belt discharge filters 





Filtration Engineers—the company that — Features that help solve filtration problems 


pioneered string discharge for rotary vac- 1. HIGH CAPACITY — Efficient handling of thin cakes with com- 
. : plete freedom from blinding. Filter cloth can be front and 
uum filters — now introduces a cloth dis- back washed during operation without dilution of slurry 
: . in filter tank. Sprays can be set for automatic cyclic or 

charge filter with a completely automatic continuous operation. 


2. WIDE SIZE RANGE —5 to 600 sq. ft. of total area. 


cd] ism. An exclusive W- 
belt tracking mechanis exclusive dra 3. RIGID DRUM CONSTRUCTION — Center shaft of solid cold 


string type end seal compensates for fabric rolled steel. 
’ 4. DRAINAGE SURFACE — Self-supporting and is guaranteed 
shrinkage. The cloth always tracks, always against deflection. 


5. AGITATOR — Overhead pin suspended. 


fits. Th m sl imi 2S 1 leak- 
, e same design eliminates end le 6. ACCESSORIES — Compression and wash mechanism, mul- 


age. Tested and proved, the new FEinc tiple solution valves, level controls, cake beaters and other 
auxiliary devices. 
cloth discharge filter handles thinner slurries For technical data on the new cloth belt discharge filter or 
technical advice on your filtration processes, write Dept. 
and produces cleaner filtrates. CEF-1061 today. 





For a INC. 
Bigger Yield ii 


aa Gs ae - 00 a on ee = Ne 2 - Divisions of American Machine and Metals, Inc. 
A DIVISION OF. THOY LAUNDE MACHINERY ° RIE HLE TESTIN MACHINE . ) BOTHEZAT FANS 
A TC HURST CENTRIF A . FILTRAT N FNGINEERS ° f TRAT N FARRICS 
MERICAN MACHINE AND METALS, NC. es es TOBA A 
EAST MOLINE, ILLINOIS i LAMB ELECTRIC COMPANY . HUNTER SPRING COMPAN . GLASER-STEER 





CUSTOM DESIGNED CONTINUOUS FILTRATION 
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FULLY AUTOMATIC 
NIAGARA 60” PRESSURE FILTER 
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VISIT BOOTH 
NOS. 456-506-556 
28TH EXPOSITION 
OF CHEMICAL 
INDUSTRIES 


This filter controls itself 


At any cycle variation from a pre-set pattern, this 





new, fully automated NIAGARA FILTER corrects the 
process. Triggered by excessive pressure, insufficient 
flow or maximum cake thickness, the filter sTops, 
CLEANS ITSELF, then PRE-COATS ITSELF and STARTS 
FILTERING AGAIN. Sensitive electrical timing and 
hydraulic pressure controls “think” through an auto- 
mated filtering process from start to finish. With 
human judgment errors eliminated, quality control 
gains a new measure of precision, flexibility and 
efficiency. For complete analysis of your filtration 
problem, send data today. Details of other NIAGARA 
filters are in Bulletin NC-457 and in Chemical 
Engineering Catalog. Write Dept. CEN-1061 


Niagara’ 


NIAGARA FILTERS DIVISION OF 


American Machine and Metals, Ine. 


EAST MOLINE, ILLINOIS 
Specialists in Liguid-Solids Separation 


DIVISIONS OF AMERICAN MACHINE AND METALS, INC. troy LAUNDRY MACHINERY ¢ RIEHLE 
TESTING MACHINES e DE BOTHEZAT FANS @¢ TOLHURST CENTRIFUGALS e FILTRATION ENGINEERS 
FILTRATION FABRICS e NIAGARA FILTERS e UNITED STATES GAUGE e AUTOBAR e AUTOMATIC 
DEVICES e LAMB ELECTRIC COMPANY @e HUNTER SPRING COMPANY e GLASER-STEERS CORPORATION 
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post again until mid-1962, but the 
pound of strontium 90 generating 
the installation’s power is designed 
to operate for two years without 
refueling or maintenance. 


Yugoslavia’s first petrochemical 
plant will be built near the Struzec 
oil and gas fields. Acetone and 
polyethylene are among the initial 
products slated for the 31,000- 
metric ton’yr. complex, for which 
undisclosed American interests 
have extended $23 million in 
credit. On-stream commissioning 
date has been set for late 1963. 


France’s first  cis-polybutadiene 
plant is being blueprinted by So- 
ciete des Elastomeres de Synthese, 
a firm owned by Texas Butadiene, 
Shell, St. Gobain, Michelin, Dunlop 
and others. Unit is scheduled to 
come on stream by the end of 1963, 
with capacity for 20,000 metric 
tons ‘yr. of cis product. Announce- 
ment followed the signing of 
agreements between Shell and 
Goodrich-Guift on the one hand, 
between Shell and Montecatini on 
the other, to pool their cis-polybu- 
tadiene patents. Under the con- 
tract’s terms, Societe des Elasto- 
meres has exclusive license “‘in the 
first few years” to the cis routes 
of all three firms, as well as the 
right to use appropriate Ziegler- 
developed organometallic catalysts. 


India: National Mineral Develop- 
ment Corp. of India, which is 
state-owned, plans a $14.4-million, 
10,000-ton ‘yr. electrolytic copper 
installation at Rajasthan by early 
1964. Project consultant will be 
Western Knapp Engineering Co., 
San Francisco. Immediate duty of 
the U.S. firm is the assessment of 
ore reserves at Rajasthan’s nearby 
Khetri mines. 


Japan: Two oil firms have received 
multimillion-dollar loans from 
their U.S. colleagues: (1) Toa 
Nenryo Kogyo got $10 million from 
its 50% owner, Standard-Vacuum 
Oil Co., to help finance a $27-mil- 
lion petrochemical plant at Kawa- 
saki (Chem. Eng., July 25, 1960, 
p. 160); (2) Nippon Oil Refining 
was awarded a $40-million loan by 
its U.S. affiliate, California Texas 
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Oil Corp., to be applied toward 
construction of a $76-million, 100,- 
000-bbl./day refinery at Negishi, 
Yokohama, due on stream in the 
fall of 1963. 


Belgium: Societe Industrielle 
Belge des Petroles (SIBP) has 
awarded Societe Foster Wheeler 
Francaise, Foster Wheeler Corp.’s 
French subsidiary, the construc- 
tion contract for sundry new fa- 
cilities at SIBP’s Kruisschans re- 
finery in Antwerp. Due on stream 
in the spring of 1963, expanded 
installation will have capacity to 
process 160,000 bbl. day of crude 
throughput, which is just double 
its current rating. Project cost: 
$30.8 million. 


Finland: The International Bank 
for Reconstruction and Develop- 
ment has loaned $25 million to 
Mortgage Bank of Finland Oy, 
which will re-lend the proceeds to 
seven private firms in the nation’s 
pulp and paper industry. Sepa- 
rate projects planned by the indi- 
vidual companies will cost an ag- 
gregate $113 million, boost annual 
Finnish capacities to 375,000 tons 
of sulfate pulp, 170,000 tons of 
newsprint and high-grade print- 
ing papers, and 80,000 tons of kraft 
paper. Construction of two of the 
projects has already begun, but 
most of the program will be ex- 
ecuted in 1962-3, with completion 
due in 1964. The seven firms in- 
volved: Kymmene A/B, Oy Kaukas 
A/B, Joutseno Pulp Oy, United 
Paper Mills, Kajaani Oy, Oy 
Schauman A/B, and G. A. Ser- 
lachius Oy. 


West Germany: Gelsenberg-Ben- 
zin A.G. plans a 40,000-bbl./day 
refinery near Neustadt in Bavaria, 
about 20 miles from Ingolstadt. 
Facility is due on stream by 1964 
—in other words, about the same 
time as three other refineries 
slated for the Ingolstadt area 
(proposed by Deutsche Shell A.G.: 
40,000 bbl./day; by Esso A.G.: 
70,000 bbl./day; and by Suedpetrol 
A.G.: 40,000 bbl. day). 


Great Britain: Scottish Gas Board 
has awarded an $840,000 contract 
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Constant quality control and top 
efficiency with BATCH-O-MATIC 


This completely automated BATCH-O-MATIC reduces exposure time to 
maintain product stability in centrifugal extractor operations. These 
machines can be constructed of stainless steel, “Hastelloy,” titanium 


or other alloys. Corrosion-resistant coatings may be specified. 


Low, compact design and exclusive CENTER-SLUNG" suspension enable 
BATCH-O-MATIC to handle greater out-of-balance loads with minimum 
vibration. Low-speed plowing helps prevent crystal degradation. See 
complete data in the TOLHURST section of Chemical Engineering Cata- 
log, or write today for further information or advice from experienced 
VISIT BOOTH NOS. 456-506-556 28TH 


TOLHURST engineers. 
EXPOSITION OF CHEMICAL INDUSTRIES 
wee ee meee eee MAIL COUPON TODAY —=2e ee ee eee 


FOUAUPCT exerneuenes 


A DIVISION OF 


American Machine and Metals, Inc. 


Specialists in liquid-solids separation 


Dept. CET-1061, EAST MOLINE, ILLINOIS 





Please send illustrated details on the BATCH-o-MaATIC. I'd also like 
information on TOLHURST manual models [_]}. 





NAME 





FIRM NAME 





ADDRESS 





CITY @ ZONE 


Divisions of American Machine and Metals, Inc. 


TROY LAUNDRY MACHINERY e RIEHLE TESTING MACHINES e DE BOTHEZAT FANS ® TOLHURST 

CENTRIFUGALS e FILTRATION ENGINEERS @ FILTRATION FABRICS @ NIAGARA FILTERS @ UNITED 

STATES GAUGE e RAHM INSTRUMENTS e LAMB ELECTRIC COMPANY ® HUNTER SPRING COMPANY 
GLASER-STEERS CORPORATION 
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S+L0-TOP 
‘ROOF VENTILATOR 
cuts Maintenance Cost 


Entire motor-and-fan housing may be flipped back 90° to 
make motor, drive assembly and fan conveniently acces- 
sible above roof level. Such easy access to all working 
parts for quick inspection cuts maintenance costs sub- 
stantially by saving time and making the work easier. 


'atetetetenstateietaiis 


OLD STYLE J 


This new DeBothezat “flip-top” Power-Flow roof ventilator 
offers fan wheels from 12” to 48” in diameter and capac- 
ities to 43,070 CFM. A Vertical Discharge Modei exhausts 
dust and oil-laden air at high velocity, to disperse con- 
taminants high enough to prevent their re-entry into 
building’s air supply. 
Write for illustrated Bulletin DR-7-61 
VISIT BOOTH NOS. 456-506-556 
28th Exposition of Chemical Industries 


De Bothezat’ 


DE BOTHEZAT FANS DIVISION OF 


American Machine and Metals, Inc. 


Dept. CED-1061, EAST MOLINE, ILLINOIS 
Divisions of American Machine and Metals, Inc. 


TROY LAUNDRY MACHINERY e RIEHLE TESTING MACHINES e DE BOTHEZAT FANS e TOLHURST 

CENTRIFUGALS e FILTRATION ENGINEERS e FILTRATION FABRICS @ NIAGARA FILTERS e UNITED 

STATES GAUGE e AUTOBAR e AUTOMATIC DEVICES e LAMB ELECTRIC COMPANY e HUNTER SPRING 
COMPANY e GLASER- STEERS CORPORATION 
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to Humphreys & Glasgow Ltd, 
London, to design and install Scot- 
land’s first gas-reforming plant at 
Granton, Edinburgh. To use the 
Onia-Gegi self-steaming route, the 
installation’s two units will re- 
form refinery gas into town gas. 
Daily capacity will be 18 million 
cu. ft. Contract’s stipulated com- 
pletion date is just under a year 
away. 


Republic of China: Chinese Petro- 
leum Corp., Allied Chemical Corp., 
and Socony-Mobil Oil Co. have 
signed a preliminary joint-invest- 
men: agreement for a $22.5-million 
urea and ammonia facility on Tai- 
wan. The Free Chinese firm will 
put up 30% of the capital; the two 
U.S. companies, 35% each. Allied 
has contracted to build the plant, 
designed to produce 100,000 metric 
tons ‘vr. of urea and 106,000 metric 
tons/yr. of ammonia from natural 
gas found in “substantial’’quanti- 
ties at Miaoli, about 80 miles 
southwest of Taipei. Bulk of the 
output is slated for sale to Taiwan 
Fertilizer Corp. 


India: Hungary has offered India 
$30 million in credit to help de- 
velop Indian aluminum and phar- 
maceutical industries. Major item 
is a $40-million, 25,000-ton/yr. alu- 
minum plant, site for which has 
yet to be selected. Offer stipulates 
that $16 million shall be applied 
toward this unit, with the balance 
to be used either for another alu- 
minum plant or for creating phar- 
maceutical facilities. 


Great Britain: Magnesium Elek- 
tron Ltd., sole metallic magnesium 
producer in Britain, is now a fully 
owned subsidiary of British Alu- 
minium Ltd. Latter has bought out 
the 40% stake held by Distillers 
Co., Ltd., almost simultaneously 
announcing plans to build a 5,000- 
ton/yr. plant at Hopton, Derby- 
shire, to extract 99.9%-pure mag- 
nesium from local dolomite. A 
thermal route will be used. Instal- 
lation will replace the original 
electrolytic plant, now uneconomic 
due to rising electricity costs. 


Israel: Israel Petrochemicals In- 
dustries Ltd., capitalized at $15 
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TANK WALL CROSS SECTIONS 


Reynolds 
Tapered Plate 
construction 
< 


Conventional 
Plate 
construction 
> 


Build tanks with less metal...less weight... less welding 


REYNOLDS TAPERED ALUMINUM PLATE 


Here’s a new development that can—and will—cut tank 
construction costs: Reynolds tapered aluminum plate. This 
new plate permits tapered wall construction with no waste 
metal, no extra weight, no extra handling and shipping cost. 


Before tapered plate, you had to pile course upon 
course, ‘‘stepping’’ the plate thicknesses down foreach 
course. But with Reynolds tapered aluminum, the edge 
of one plate is tapered precisely to the thickness of 

| the plate above it. Result: important savings in metal 
weight, shipping cost, and welding in tank construction. 


Nooter Corp., St. Louis, Mo., recently built three tanks 70 
ft. in diameter, 48 ft. high, for Chemical Construction Corp. 
at the Cooperative Farm Chemicals Assn. plant in Lawrence, 
Kan. Two tanks using conventional aluminum plate weigh 
131,200 Ibs. each. The other, built with Reynolds tapered 
aluminum plate, weighs 124,000 lbs. —7,200 Ibs. less! 


This weight savings meant lower shipping costs, lower han- 
dling costs in the plant and at the erection site. 

Welding costs, too, were lower with Reynolds tapered 
plate. It took just three rows, or courses, two of which were 
tapered plate, to make the 48 ft. height; with all conventional 
plate, six courses were needed, requiring that much more 
welding. And welding is faster with tapered plate, because 
welding speed increases with thinner sections. 

Reynolds can produce tapered plate in widths up to 11 
feet, lengths up to 45 feet. In many tanks this can eliminate 
all horizontal welds. 

Before you plan your next tank construction, check the 
savings possible with this new development in aluminum 
plate design, with Reynolds. For details and specifications, 
call your local Reynolds office, or write Reynolds Metals 
Company, P.O. Box 2346-CJ, Richmond 18, Virginia. 


REYNOLDS ALUMINUM FOR CHEMICAL PROCESSING 


Clean, Low-Maintenance 
Jacketing 


} 
Strong, Lightweight 
tructurals 





Watch Reynolds exciting TV programs on NBC; 


Low-Cost, Rustfree 
The Dick Powell Reynolds Aluminum Show 


Process Pipe 
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COLD END LEAD 
BREAKAGE 
ELIMINATED 


in MgO thermocouples 


POTTING ENVELOPE STRAIN HARNESS STAINLESS STEEL SPRING 





CON-O-CLAD THERMOCOUPLE ELEMENT FIBRE GLASS INSULATION 


T-3 


Optimum MgO thermocouple pertormance (and ultimate 
economy) requires that no phase of design or manufac- 
ture be overlooked. Conax demonstrates this fact from 
tip to termination. The T-3 termination's exclusive strain 
harness design takes all the stresses on the lead wires 
away from the thermocouple wires. Conax builds in addi- 
tional value by electrically welding the junctions, thus 
eliminating corroding and contaminating fluxes that 
shorten thermocouple life. These are just a few of the facts 


that make Conax the truly economical thermocouple buy. 


TAKE A TIP =- GET ALL THE FACTS ON: 
Con-O-Clad...ask for catalog 300 


Thermocouple Assemblies ...ask for 
catalog 1890 


= 
i Electrode Glands... ask for catalog 960 


Standard ‘*24 Hour Delivery" thermo- 
couples...ask for catalog 2400 


conax CORPORA TION 


2305 Walden Avenue Buffalo 25, New York 








CPI NEWS BRIEFS... 


million, has been created by local, 
U.S. and Brazilian interests to 
own and operate facilities at Haifa 
for the production of undisclosed 
tonnages of ethylene, polyethyl- 
ene, carbon black and detergent 
alkylates. Complex will supply raw 
materials to the nearby, 10 to 12- 
ton/day polyvinyl chloride plant 
already under construction — by 
Electrochemical Industries (Chem. 
Eng., June 12, p. 286). 


West Germany: Caltex Oil Ger- 
many GmbH.’s refinery planned 
for Kelsterbach, near Frankfurt, 
will process 40,000 bbl./day of 
throughput from either the Rot- 
terdam-Ruhr or the Marseille- 
Karlsruhe pipeline. Caltex figures 
that pipeline extensions, along 
with expanded sales facilities, will 
add $50 million to the $50 million 
already required for refinery con- 
struction. Roughly 30% of the 
output—olefins and other petro- 
chemical building blocks—will go 
to Farbwerke Hoechst A.G. 


Japan: Sekisui Chemical reports 
that agreement has been reached 
on the proposed export to Peru of 
a 20-ton/mo. polyvinyl chloride 
pipe plant. Deal was arranged 
through Nichimen Industrial Trad- 
ing Co., which will supply raw 
material for the unit; Sekisui will 
furnish know-how. 


India: The estimated cost of a 
750,000-ton/yr. crude oil refinery 
still under construction at Gau- 
hati, Assam state, has been re- 
vised. New total is pegged at $35.4 
million. Originally slated to go on 
stream earlier this year, installa- 
tion now isn’t expected to begin 
producing until December at the 
earliest. Complex is being con- 
structed with Rumanian aid. 


People 


Carl E. Reistle, Jr., has been 
elected president of Humble Oil & 
Refining Co. Interesting note in 
his biography: Reistle began his 


October 16, 1961—CuEmiIcAL ENGINEERING 








eal, 
, to 
aifa 
sed 
hyl- 
rent 
raw 

12- 
lant 

by 


lem, 


ser- 
ned 
‘urt, 
of 
Rot- 
ille- 
ares 
long 
will 
lion 
con- 
the 
tro- 
| go 


orts 
shed 
u of 
ride 
ged 
rad- 
raw 
will 


NG 











TANK STORAGE ENGINEERING 
fire prevention and vapor control 








The Protectoseal Company, 1948 South Western Avenue, Chicago 8 


October, 1961 





Vent INSIDE Building Solves 
Problem for Chemical Plant 


Process kettles in a large chemical 
plant were vented to outside air by a 
pipe extending through the roof Each 
pipe was fitted with a terminal flame 
arrester vent. Inspecting the vent was a 
problem, due to the pitch of the roof. 
Each time a maintenance man had to get 
on the roof, the company’s safety depart- 
ment insisted that scaffolding be erected 
to protect the men fram a possible fall. 

Aside from being difficult to maintain, 
the terminal flame arresters posed two 
other problems: 

(1) Atmospheric conditions caused cor- 
roding of the flame arrester grids 
and housing. 

(2) Flame arrester grids frequently 
plugged up in cold weather during 
kettle bleeding operations. Under 
certain conditions of temperature 
and humidity the grids would plug 
up in a matter of hours. 





The solution to the problem proved to 
be fairly simple. The terminal flame ar- 
rester vents were replaced by Protecto- 
seal 4950 Series In-Line Vents which 
were installed inside the building in such 
a manner that maintenance personnel 
had ready access to them. This not only 
eliminated the necessity of erecting scaf- 
folds each time an inspection or main- 
tenance of the flame arrester vents was 
necessary, but it also proved to be the 
answer to the problem of grid plugging. 

After installation of the In-Line Flame 
Arrester Vents, it was found that the 
grids remained opened for as long as 
two months. 

Protectoseal 4950 In- 
Line Flame Arrester 
Vents are designed for 
_ efficient operation and 
easy maintenance. The 
circular plate type flame 
arrester structure em- 

bodied in the vents can 
| be quickly removed (see 
| photograph) for inspec- 
=# tion or cleaning. Arrester 
structures are interchangeable to permit inser- 
tion of a clean spare arrester for positive pro- 
tection at all times. 

Standard construction of Protectoseal 
In-Line Flame Arrester Vents: Cast 
aluminum housing and aluminum flame 
arrester plates. The Vents are also avail- 
able with aluminum or cast iron housing 
and stainless steel arrester plates. 





For further information, 
Check Item 24la on Reply Card 
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PROTECTOSEAL Vent 
Used In Portable 
JET Fuel Tanks 


The TAF (Tactical Air 
Force) Mission frequent- 
ly requires operating jet 
aircraft from advanced 
areas and temporary 
landing strips, where re- 
fueling facilities are not 
as complete as they are 
on fixed bases. Refueling ; 
speed, efficiency, and 
safety are most impor- 
tant. 

A new tactical refuel- 
ing system designed to accommodate 
50,000 gallons of jet fuel in five rubber- 
ized nylon fabric tanks has been devel- 
oped for use by the Air Force. The tanks, 
of 10,000 gallon capacity, are fitted with 
a special Protectoseal Pressure Relief 
Valve equipped with a conical perforated 
metal flame arrester. The lightweight cap 
assembly provides necessary pressure 
and vacuum relief for the tanks while 
they are being filled and/or emptied. The 





se 





as 





refueling system is capable of feeding 
5 aircraft at one time at rates of 150 to 
600 gallons per minute. 

The tanks, necessary hose, fittings, and 
pumping apparatus weigh nearly 28,000 
Ibs. and can be airlifted to a forward 
base, set up, and be ready for refueling 
operations within 8 hours. In the photo- 
graph, four of the tanks have been filled. 
The fifth tank is seen still rolled. 





CONSERVATION VENT Eliminates 
Flame Arrester Clogging By 
STYRENE MONOMER VAPORS 


Problem: Vapors of styrene monomer 
(Flash Point of 90°F requires flame ar- 
rester protection) stored in chemical 
manufacturer’s horizontal 30,000 gallon 
tank at atmospheric pressures and tem- 
peratures were polymerizing and clog- 
ging the flame arresters. Design of the 
vents installed on the tank was such that 
the flame arrester structure was inside 
the vent body, thus exposing arrester to 
constant emission of vapor, which lead 
to clogging. Various means of keeping 
flame arresters open were tried. None 
were successful. 


aut 
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PRESSURE RELIEF 


Solution: A Protectoseal Series 830 Con- 
servaticn Vent (illustration) which has 
the flame arrester structures outside the 
valve housing, was installed and proved 
to be the answer to the problem. Because 
flame arresters were outside the valve, 
they are exposed to the vapors only 
when the valves are open. 

Result: After installation, the Protectoseal 
Valve was checked weekly during an 11 
month period . . . including hot summer 
months when clogging had been most 
severe ...and no clogging of the valves 
or arrester structures was observed. 

For further information, Check Item 
241b on Reply Card 
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New Emergency Relief Valve 


A new series of emergency relief 
valves has been developed by The Pro- 
tectoseal Company to provide emergency 
relief capacity beyond that furnished by 
the operating vent on tanks, low pres- 
sure vessels, and piping. The new 7800 
Series Valves are made with 8”, 10”, and 
12” flanged connections for 125 lb. ASA 
mounting. 

Abnormal heat rise in flammable liq- 
uid storage tanks leads to vaporization 
of the liquid, causing pressure build-up, 
which unless relieved, could cause tank 
rupture or explosion. 

Series 7800 Valves incorporate a free 
lifting, self-closing valve designed to re- 
lieve at 1 ounce sq. in.; settings up to 10 
ounce sq. in. can be provided. 

A metal-to-metal seat is provided by 
a machined surface on the flanged alu- 
minum base and the underside of the 
valve. A non-metallic seat to meet spe- 
cial operating requirements is available. 
A coarse mesh galvanized screen is pro- 
vided around the valve to prevent entry 
of foreign matter. A weatherhood covers 
the entire valve structure. 


2. Valve Guide 15 





— 
4. Weatherhood bad 1. Valve 


Series 7800 Emergency Relief Valve 


For further information, Check Item 
241c on Reply Card 





Compact Packaged Air Preheater 
being unloaded for installation 
on new 100,000 lb/hr boiler at 
Hoffmann-La Roghe’s Nutley, N. J. 
headquarters. In operation, it 

will increase the temperature of 
the combustion air 375°F—thereby 
increasing boiler efficiency by 
approximately 8%. 


PACKAGED AIR PREHEATER 
WILL RECOVER 330°F FROM NEW BOILER 
FOR HOFFMANN-LA ROCHE INCORPORATED 


Hoffmann-La Roche, one of the leading producers of pharmaceuticals, vitamins 
and aromatic chemicals, specified a Ljungstrom Packaged Air Preheater for their 
new boiler for three reasons: 1) This compact, preassembled unit is ready to run 
as soon as it’s connected to the power line and ducts—no extra installation or 
erection costs; 2) The unit occupies only about 450 cubic feet of space but will cut 
boiler exhaust temperatures from 680°F to 330°F—for 

about 8% saving in fuel; 3) Savings in fuel alone—roughly 


for the unit in two short years! TE AIR PREHEATER 


Packaged Ljungstroms are available in sizes for use on 


boilers in the 25,000 to 250,000 lb/hr range—can give you CORPORATION 


these same fuel saving advantages. For full information, 
write today for our 14-page Packaged Air Preheater booklet. 60 East 42nd Street, New York 17,N. Y. 
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cPl NEWS BRIEFS... . 


oil industry career as a roustabout 
for The Carter Oil Co. on summer 
vacations, while earning his B.S. 
in chemical engineering from the 
University of Oklahoma. 


Vincent N. Hurd has been ap- 
pointed manager of Gulf Eastern 
Co.’s just-formed, London-based, 
Petrochemicals Dept. 


Robert E. Harroun has been -pro- 
of metals 
process development for Wyan- 
dotte Chemicals Corp. 


Will Mitchell, Jr., is the new di- 
rector of Allis-Chalmers Mfg. Co.’s 
Research Div. He has been acting 
director since Sept., 1960. 


James W. Hackett has been ap- 
pointed director of engineering 
and research, as well as a vice 
president of the Administration 
Div., at Owens-Illinois Glass Co. 


W. J. Price has been elected vice 
president of production for West- 
ern Petrochemical Corp. 


Richard S. Abrams is the new 
manager of development at Union 
Carbide Olefins Co. 


Richard H. Braunlich has been ap- 
pointed manager of research and 
development for the Fibers Div. 
of American Viscose Corp. The 
post puts him in charge of the 
firm’s rayon and acetate R & D 
work at Marcus Hook, Pa. 


M. G. Kuhlman has been named 
technical director of East Texas 
Pulp and Paper Co., Silsbee, Tex. 


Thomas L. Gresham has _ been 
elected a vice president of Air 
Products and Chemicals, Inc. He 
was formerly vice president of re- 
Search and development for A. E. 
Staley Mfg. Co. 


B. Ross Nason has joined Mobay 
Chemical Co. as director of manu- 
facturing and engineering. 


Arthur Minich has been appointed 
president of Heyden Newport 
Chemical Corp.’s Heyden Chemical 
Div, 





Level 
Switches 


FOR LIFETIME SERVICE... 
MULTIPLE FUNCTIONS 


Start pumps, open or shut 
valves, sound alarms automa- 
tically ... with these new high- 
load “‘Level-Ac”’ liquid level con- 
trols by Robertshaw, actuated 
by ceramic permanent magnets. 

Designed for open or pres- 
surized systems, these float- 
type switches provide constant 
control of levels in boilers, pro- 
cess vessels or other containers, 
with a long list of major ad- 
vantages: 


@ Extreme resistance to de- 
magnetization . . . highest of 
any commercial magnetic material. 


@ Multiple switching functions 
(up to 7 combinations) in small 
housing due to higher concentra- 
tion of magnetic force. 


@ Pneumatic or electric models 
...explosion-proof housing avail- 
able for electric switches. 


@ Choice of mountings... all- 
welded or flanged external float 
cages; top-mounting with tubular 
or 3-rod guides; side-mounting. 

















@ Wide pressure range... pres- 


sure- equalizing floats for high- 
pressure applications. 


@Fewer moving parts for 
trouble-free operation, lower cost. 


@”High-load” snap switch... 
avoids need for leveling. 


Just out! Complete description in new folder RC-765 





MR. CONTROLS 


Robertshaw-Fulton Controls Company Hm rs 


FULTON SYLPHON DIVISION © KNOXVILLE 1, TENNESSEE 
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FILTER FABRIC QUIZ 


How would you solve these filter fabric problems? 





PROBLEM: 


SOLUTION s 


You’re a soap manufacturer. You wish to filter foreign Closely woven cotton duck has withstood six months of 


matter from oil and glycerin. What filter fabric would 


you use? 


this arduous service. For even longer life, nylon fabrics 
are recommended. 





PROBLEM: 


You're a dyestuffs manufacturer. You wish to separate a 
dye intermediate from a sulphuric and hydrochloric acid 


solution at 45°C. What filter fabric -would you use? 


SOLUTION: 


A spun dynel fabric with high chemical resistance is both 
dependable and durable for this highly corrosive process. 





PROBLEM: 


You’re a ceramics manufacturer. You wish to filter clay 
slurries. And the filter fabric must have good release 
characteristics and resist mildew and bacteria growth. 
What filter fabric would you use? 


SOLUTION: 


A tough fabric of filament nylon is sleek enough that the 
filter cake drops away at the touch of a scraper—and so 
durable that fabric life is multiplied many times. 





PROBLEM: 


You’re a pigment processor. You wish to filter titanium 
dioxide from strong acid solutions with vacuum-type fil- 
ters. What filter fabric would you use? 


SOLUTION s 


A fabric of filament Dacron*, highly resistant to mineral 
acids, provides smooth cake discharge and long service 
for maximum operating economy. 





Each of these solutions is but one of many ways to solve 
these problems. For, as you know, countless factors help 
determine a filter fabric’s performance—fiber, yarn, weave, 
count and finish, to name just a few. Selecting the most 
effective and economical filter fabric for a particular job 
is a very complex matter. And you need the assistance of 


WELLINGTON SEARS 


a specialist —like the specialists who distribute Wellington 
Sears fabrics. These distributors are experts in the field of 
industrial fabrics—and always ready to lend a hand in 
helping solve your problems. For their names, and a free 
copy of our illustrated booklet, “Filter Fabric Facts,” 
write Dept. L-10 today. 


*DuPont trademark for its polyester fiber 
ot Pon 
A 


Ry 
® 
> % 


Exe 


FIRST IN FABRICS FOR INDUSTRY 
Wellington Sears Company, 111 West 40th St., New York 18 - Akron - Atlanta - Boston - Chicago - Dallas - Detroit - Los Angeles - Philadelphia - San Francisco 
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Blended PVC is discharged from surge tanks and cooled 
to 100°F. enroute to the roof-mounted Multi-Bag Filter 
by the air in the 18” pipeline. Dracco also supplied 
Circle with an Airstream Conveyor which automatically 
moves PVC to maintain working levels in extruder hoppers. 





creative 
engineering 


from Dracco: 


one dust collector does three jobs 


In terms of plant operation, modern stands for simple, 
time-saving, economical, serviceable. When a plant is 
being modernized, it often takes creative engineering to 
design equipment which fits this description. 

Take the case at Circle Wire & Cable Corporation, 
for instance. The Circle plant in Maspeth, New York, 
extrudes cable sheathing made from PVC. Dracco 
engineers were asked to design a system which would 
modernize the existing operation of moving PVC com- 
pound from blending bins to a cooler, then storing it in 
55-gallon drums for further handling to extruders. 

Here’s the result: the cooling tank was eliminated; 
manual transfer of PVC compound from blender to 
cooler was also eliminated; and 55-gallon drums are 


no longer needed to store standard extrusion blend. 
In their place stands a Dracco Multi-Bag Filter with 
an 18” intake line. The air in the line conveys the blend 
and, as an extra feature, cools it enroute. The filter 
collects the compound and discharges it to a ready 
bin for further conveying to extruder hoppers. Con- 
tinuous flow of material improves quality . . . elimina- 
tion of extra equipment and manual handling saves 
space and cost. 

If you are modernizing a process involving dry bulk 
handling or dust control, take advantage of Dracco’s 
creative engineering. For more information, call or 
write Dracco Division of Fuller Company, Harvard 
Avenue at East 116th Street, Cleveland 5, Ohio. 











airstream conveyors 
dust control equipment 
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Vilter custom-designed Heat: Exchanger 
helps produce high-energy missle tuel 
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Vital chemical processes, today, 
require the utmost in ingenious, 
reliable equipment. 


Typical of Vilter’s contribution 
to America’s strength and prog- 
ress is the heat exchanger shown— 
an original Vilter design. 


Custom designed to aid the pro- 
duction of solid boron fuel, this 
vessel is fabricated entirely of 
stainless steel. Separate condenser 
and receiver sections have been 
assembled into a single unit, 
ASME coded to —70° F., with 
propane used as refrigerant. Vilter 
designed, built and installed this 
unit to exacting design require- 
ments. 


Another example of the special- 
ized vessels and heat exchangers 
Vilter designs and builds is the 
lean glycol amine solution cooler 
shown below. This kettle type, 
flooded Refrigerant-12 cooler has 
a floating head and removable 
tube bundle. 1140 square feet of 
heat transfer surface is contained 
in a 36"’ O.D. by 23 ft. long shell. 


—_ = 
dl 














Vilter has successfully solved many problems of cooling under intense 
pressures, and has designed and produced hundreds of heat exchangers, 
pressure vessels, and high pressure synthesis condensers to exacting speci- 
fications—explosion proof if necessary—for many types of chemical, 


petroleum and petrochemical applications. 


Many leading names in industry look to Vilter for their special refrig- 


eration, heat exchanger and vessel needs. Why not 
consult with Vilter about your problem? 


The Vilter 
Manufacturing Corporation 
Milwaukee 7, Wisconsin 


Air Units © Ammonia and Freon 
Compressors © Booster Compressors 
Baudelot Coolers © Water and 

Brine Coolers ® Blast Freezers 
Evaporative and S!icil and Tube 
Condensers ® Pipe Coils 

Valves and Fittings © Pakice and 
Polarflake Ice machines, 


refrigeration 
air conditioning 





Used in the production of solid 
boron fuel, this combination 
condenser receiver assembly is 
over 20 ft. high. 


423 ft. long lean glycol amine 
solution cooler. 











Convention Calendar 


October 





23-26. American Institute of Mechani- 
cal Engineers, Metallurgical Society, 
Fall Meeting, Pick Fort Shelby Hotel, 
Detroit, Mich. 


23-27. American Society for Metals, 
43rd National Metal Congress and Ex- 
hibition, Cobo Hall, Detroit, Mich. 


23-28. Institute of Chemical Engineers 
of Puerto Rico, 1st Inter-American 
Congress of Chemical Engineering, 
San Juan, Puerto Rico. 





24-27. National Assn. of Corrosion 
ingineers, South Central Region, 1961 
Conference and Exhibition, Shamrock 
Hotel, Houston, Tex. 


25-26. Illinois Institute of Technology, 
Armour Research Foundation, 1961 
Computer Applications Symposium, 
Morrison Hotel, Chicago, IIl. 


26-27. High-Speed Testing, 8rd An- 
nual Symposium, Hotel Somerset, Bos- 
ton, Mass. 


29-31. Fluid Control Institute, Fall 
Meeting, Hotel Hershey, Hershey, Pa. 


29-1. Nationa! Lubricating Grease In- 
stitute 29th Annual Meeting, Rice 
Hotel, Houston, Tex. 


30-1. Canadian Manufacturers of 
Chemical Specialties Assn., 4th An- 
nual Meeting and Conference, Royal 
York Hotel, Toronto, Ont. 








30-2. National Assn. of Corrosion En- 
gineers, Northeast Regional Confer- 
ence, Hotel Statler, New York, N. Y. 


30-3. American Management Assn., 
Maintenance Management Course, 


Hotel Astor, New York, N. Y. 
November 


1-3. Industrial Management Society, 
Industrial Engineering and Manage- 
ment Clinic, Pick-Congress Hotel, Chi- 
cago, Ill. 


2-3. American Institute of Mining, 
Metallurgical and Petroleum Engi- 
neers, Annual Meeting, Los Angeles, 
Calif. 


2-3. Society of Plastics Engineers, 
Inc., Plastics in Packaging, Sheraton- 
Dallas Hotel, Dallas, Tex. 





2-3. Louisiana . Polytechnic Institute, 
Annual Instrumentation Conference, 
Ruston, La. 


Write for helpful 
bulletins to 

The Vilter Manufacturing 
Corporation, Dept. K-616 
2217 South First Street 
Milwaukee 7, Wisconsin 


6-8. Atomic Industrial Forum, Atom- 
fair ’61, Conrad Hilton Hotel, Chicago, 
Til. 
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6-8. Chemical Institute of Canada, 
Chemical Engineering Division Con- 
ference, Royal York Hotel, Toronto, 
Ont. 


6-10. American Management  Assn., 
Manufacturing Management Course, 
AMA Academy, Saranac Lake, N. Y 


7-10. Packaging Machinery Manufae- 
turers Institute, 1961 Show, Cobo Hall, 
Detroit, Mich. 


10. Assn. of Consulting Chemists and 
Chemical Engineers, “Use of Techni- 
eal Experts in Legal Work”, Pitts- 
burgh Hilton Hotel, Pittsburgh, Pa. 


13-15. American Petroleum Institute, 
4ist Annual Meeting, Conrad Hilton 
Hotel, Chicago, II]. 


14-16. The Material Handling Insti- 
tute Southwest Show, Dallas, Tex. 


15-17. 1961 Eastern Analytical Sym- 
posim Statler-Hilton Hotel, New York, 
N.Y: 


26-1. American Society of Mechanical 
Engineers, Annual Meeting, Statler- 
Hilton Hotel, New York, N. Y. 


27-1. 28th Exposition of the Chemical 
Industries, New York Coliseum, New 
York N.Y. 


27.1. American Management  Assn., 
Data Processing and Management In- 
formation Systems Course, AMA 
Academy, Saranac Lake, N. Y. 


29-30. University of Michigan, “Ef- 
fective Utilization of Engineering 
Personnel”, Kellogg Center, East 
Lansing, Mich. 


29-30. Oklahoma State University, In- 
dustrial Wastes Conference,  Still- 
water, Okla. 


December 


3-6. American Institute of Chemical 
Engineers, 54th Annual Meeting, Hotel 
Commodore, New York, N. Y. 


4-6. Chemical Specialties Mfg. Assn., 
Roosevelt Hotel, New York, N. Y. 


5-6. Western Petroleum Refiners 
Assn,. Refiners Computer Conference, 
Hotel Tulsa, Okla. 


7-8. Society of the Plastics Industry, 
%th Plastic Film, Sheeting & Coated 
Fabric Conference, Pierre Hotel, New 
York, N. Y. 


26-31. American Assn. for the Ad- 
vancement of Science, Annual Meet- 
ing and Exposition of Science and 
Industry, Denver Hilton Hotel, Den- 
ver, Colo. 
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LIQUID LEVEL GAGES 
‘ BY PENBERTHY 


| = materials, Construction are com- 


© bined in the manufacture of Penberthy Liquid 





Level Gages to provide the highest degree of 
rugged dependability. Liquid chambers are made in one piece 
from a solid bar of carbon or alloy steel and precision heat 
treated, machined and ground . . . for perfect, leak-tight align- 
ment and rigidity. Covers, of temperature resistant steel, com- 
pletely enclose sides and ends of glass and gasket. . . for blowout 
prevention. Pyrex glass is used exclusively . . . for its greater 
strength and resistance to shock and erosion. Even the gasket 
material is specially selected . . . for its high resiliency and 
ability to withstand excessive compression. In brief . . . For 
lasting accuracy in a liquid level gage, look to Penberthy. 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 
SALES OFFICE: 2660 E. GRAND BLVD., DETROIT 11, MICH. 


LOOK TO PENBERTHY FOR JET PUMPS, T00 










Dedicated to 
Quality Since 1886 


oye 





WRITE OR*CALL PENBERTHY TODAY FOR COMPLETE INFORMATION 
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When you need 
Thermocouples... 


You Need- 


Let us prove to you that 
Ceramo Thermocouples can give you... 


kK adaptability —Ceramo, Metal Sheathed, 


Ceramic Insulated Thermocouple Wire will BK 
bend to fit almost any configuration without oy 
shorting or breaking. Diameters from as small “ 
as 1/25” to 7/16” and immersion lengths from i 
1/2” to 70 ft. will fit almost any installation. ; 

*K stability Constantly accurate, sensitive & he 
response over the entire range — in any F z 
environment. “f 4 j 

( ‘ 
kK stand-up-ability - Ceramo Thermo- 4 = 
couples can withstand pressures as high as ‘ : 


50,000 psi. — contamination or corrosive 
atmospheres, mechanical strain and nuclear 


Rheneens 
25 


a 
sake set oe we 
be 





° Ry: 
radiation. Selection of the proper sheath “4 
materials and elements will satisfy your i ; 
needs exactly. & g 
¥ 
iia : ng { 
kK Rangeability —Ceramo Thermocouples Bt. “a 


are available in a wide variety of elements 
and sheath materials to measure tempera- 








tures from minus 450°F to over 4000°F. 


kK Reliability — Every Ceramo Thermocouple 
is quality built and tested to assure maximum 
efficiency and long life. 


Find Out About ““Ceramo-ability” Today! 


WRITE FOR YOUR 48-PAGE THERMOCOUPLE CATALOG TC-4 


-information on all Thermo Electric Thermocouples and accessories. 


Thermo 


THERMO ELECTRIC Co.,Inc., Saddle Brook, New Jersey 


ad e 
lectric In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 











20 YEARS * Temperature Measuring Systems and Components 











NEW EQUIPMENT .. . 


Continued from page 120 


left to be done at the plant site. 

Two units produce either 2,000 
or 10,000 lb./day. Both also oper- 
ate efficiently at a fraction of their 
rated capacities, according to the 
manufacturer. — Girdler Corp. 
Louisville, Ky. 120D 








Flow meter 


Rotary-piston unit is specially de- 
signed to handle corrosive liquids. 


Acids and other corrosive 
liquids are metered by a device 
that incorporates a rotary piston 
and a magnetic coupling. Move- 
ment of fluid through the unit ro- 
tates the piston; rotation is trans- 
mitted without friction to the 
register by the coupling. 

Measuring chamber and _ hous- 
ing are made of different ma- 
terials. The housing is cast iron, 
with all surfaces that contact the 
flowing medium lined with a modi- 
fied phenolic resin. The measur- 
ing chamber is made entirely of 
the resin, which is characterized 
by high resistance to wear and a 
low coefficient of thermal expan- 
sion. 

Flow-rate range is 1.3 to 26.5 
gpm., at pressures to 142 psi. and 
temperatures to 87 F. Four dif- 
ferent dials are available; the de- 
vice may also be equipped with a 
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hen flow transmitter or integral-action 
sib. ratio controller. — T.E.A. ine. 
tials Flushing, N. Y. 248A 
fxg Find the Belmont Distributor nearest you in Conover-Mast Purchasing 
1200 Directory or Thomas’ Register Packing Sections 
Ratio Controller 
— | Small amounts of additives are 
measured and injected accurately. 
A liquid ratio controller can 
combine two fluids at a 1:1,000 
ratio, through flow ranges to 10,- 
010 gpm., with an accuracy of 2%, 
according to the manufacturer. 
The system meters flow of pri- 
mary fluid by measuring pressure 
differential across an orifice. It 
then schedules the pressure dif- 
ferential across a metering orifice, 
to deliver a constant supply of ad- 
ditive at the required flow rate. 
A motor-driven additive pump 
supplies the metering system at a 
pressure level set by a pump re- 
lief valve. 
An adjustable bypass flow path 
is provided in parallel with the . 
additive-metering orifice plate for : Ye ue 
low-ratio trim. A second parallel im oil 
path biases the additive flow as a 
function of temperature.—Chand- T ‘4 & MO S T C OM a L & T FE 
d ler Evans Corp., West Hartford, 
os ja “ |LINE OF MECHANI 
osive CAL 
evice 
= PACKINGS 
Tove- a Z ™ 
it ro- . 
eo Dependable Local Service « Always Available * Prompt Delivery 
10US- HIGH PRESSURE ASBESTOS ROTARY PUMP PACKINGS 
ma- VALVE PACKINGS  V-RINGS LEATHER PACKINGS SHEET 
iron, PACKINGS AND GASKETS HYDRAULIC & PNEUMATIC 
t the PACKINGS METALLIC PACKINGS PLASTIC PACKINGS 
nodi- TEFLON PACKINGS & GASKETS SPIRAL WOUND GASKETS 
asur- 
ly of 
rized 
nda High-pressure valve BR 
cpal- | Gate, globe, “Y” and lift-check ° 
wail units handle most corrosives. 
and A group of valves designed for 
. dif- | Xtveme service includes units for 
ee handling corrosive and reactive 
ith a hydrocarbons and chemicals, as 
Well as gate and globe valves de- 
RING 
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STICKY PROBLEM: 


Molasses Dairy Feeds 
Clog Scale Openings 


Stainless steel interiors of automatic 
feed weighing scales have long pro- 
vided good service for users of 


Richardson Scales for weighing 
molasses content feeds. But as 


molasses content increased, so did 
the time and effort required for 
cleaning. 

Usually twice-a-day cleaning suf- 
ficed. But the higher the molasses 
content, the faster the feed adhered 
and built up on all platework. Down- 
time for cleaning went even higher. 

Now Richardson Scale Company 
uses R/M “Teflon” sheets wherever 





BIRMINGHAM 1 e CHICAGO 31 


HAPPY SOLUTION: 





R/M Bondable “Teflon’* 
Cuts Cleaning Time 90% 


molasses feed makes contact with 
the scales. Field experience proves 
that now scales never clog, cleaning 
requires only a moist sponge instead 
of a metal scraper and only 1/10 as 
much time as before. 

Do you have an application which 
can utilize the non-adhesive property 
and low coefficient of friction of 
“Teflon”? Talk to R/M—headquar- 
ters for “Teflon” rods, sheets, tapes, 
hose, machined parts, with or with- 
out bondable surfaces. Write for 
information or call your nearest 
R/M district office. 


*Registered TM for Du Pont fluorocarbon resins 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


: 
Manheim, Pa. 

@ CLEVELAND 16 @ DALLAS 26 e DENVERI6 e DETROIT2 
HOUSTON 1 e LOS ANGELES 58 e MINNEAPOLIS 16 © NEW ORLEANS 17 e PASSAIC @ PHILADELPHIA 3 
PITTSBURGH 22 e SAN FRANCISCO 5 e SEATTLE 4 © PETERBOROUGH, ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS. SINTERED METAL 


250 








NEW EQUIPMENT .. . 


signed for cryogenic service. Vari- 
ous models available from 3 to 4 in. 

-cryogenic valves up to 14 in. 

Corrosion-resistant models have 
internal areas designed to mini- 
mize turbulence. Tapered bear- 
ings are fitted into the yoke bush- 
ings of larger sizes to facilitate 
operation. 

For cryogenic service, bonnets 
are extended to keep the hand- 
wheel and stuffing-box area away 
from the low temperatures, thus 
permitting the stuffing-box pack- 
ing to retain its sealing ability.— 
Alloy Steel Products Co., Linden, 
N. J. 249B 








Viscometer 


Instrument indicates and records 
over wide range of viscosities. 


Viscosity measurements can be 
taken in closed or hazardous areas 
with an instrument that provides 
transmission of results up to 100 
ft. away. Reading directly in 
centipoises, the device will deter- 
mine such non-Newtonian prope!- 
ties as pseudo-plasticity, plastic- 
ity and dilatancy. It also yields 
flow curves of thixotropic, rheo- 
pectic, time- and temperature- 
dependent materials. 

Portable and nonsparking, the 
unit gives readings from 0 to 64 
million cps. The ratio of maxi- 
mum to minimum range can be as 
high as 80,000:1 The instrument 
can be used with standard indicat- 
ing and recording equipment, from 
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ARTLETT Rotary Combination 


CA CALCINERS 


with Integral Coolers 


FIRST IN PREFERENCE 


because they are 
ca ay FIRST IN PERFORMANCE 


B-S-P Combination Rotary Calciners and Coolers have 











no equal for heat treating ores, metal oxides, various 
chemicals, organic materials, regenerating catalysts and 
similar operations requiring a reducing, oxidizing or 


neutral atmosphere. Fuel fired and electrically heated 


Directly Above; B-S-P High Tem- 
perature Rotary Calciner Showing 
Electrically Heated Furnace and be cooled to 200°F before discharge. 
Integral Cooler. Across the Top; 
B-S-P Gas Fired Rotary Calciner 
Showing Feed Hopper, Furnace 


Chamber and Cooler. seals, cooler and breechings are all supported on a single 


designs. Temperatures to 2200°F. Materials usually can 


The entire assembly including the furnace, feed hopper, 
© D 


rigid frame. This maintains proper alignment of all parts 


and assures efficient, trouble-free, dependable operation. 





Bulletin No. 118-R will give you all needed information. ; 


ENGINEERED We would be pleased to send you a copy. 
EQUIPMENT 


Process Engineering Division, Dept. C-110 


BARTLETT-SNOW-PACIFIC, inc. 


6215 Harvard Ave. 3100— 19th Street 1270 Avenue of the Americas 
Cleveland 5, Ohio San Francisco 10, Calif. New York 20, New York 


DRYERS * COOLERS * CALCINERS * KILNS * MULTIPLE HEARTH FURNACES 
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COSTS 


ee WHY YOU SHOULD CUT YOURS NOW 


There have been many recent advances in evaporation tech- 
niques and equipment. Unless you are already enjoying their 
benefits, your competitive position may be vulnerable. 


Modern evaporators can boost your capacity by converting 
batch operations to continuous production. They can cut your 
costs by improved recovery of chemicals, or by simplifying 


processes and procedures to save heat, power and labor. 


Right now, while competitors watch and wait for a more aus- 
picious economy, is THE TIME to cut your evaporator costs. 
Your investment will pay rich dividends-of greater production 


at lower cost for markets of the near future. 


Swenson engineers are acknowledged masters in the field of 
evaporation, as well as crystallization, filtration, pulp washing 
and spray drying. And the wealth of their experience can be 
made available to you. We welcome the opportunity to survey 


your evaporator problems. 


FREE: Bulletin SW 205, Forced Circulation Evaporators, complete with 
charts and diagrams—well worth the reading time. Write to: Swenson 
Evaporator Company, 15669 Lathrop Ave., Harvey, Illinois. In Canada: 
Whiting Corporation (Canada) Ltd., 350 Alexander Street, Welland, 
Ontario, Canada. 


PROVED ENGINEERING FOR THE PROCESS INDUSTRIES SINCE 1889 


A Division of 
WHITING 
Corporation 


WHITING — MANUFACTURERS OF CRANES; TRAMBEAM® HANDLING SYSTEMS; 
PRESSUREGRIP; TRACKMOBILES,® FOUNDRY, AND RAILROAD EQUIPMENT 
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a simple pressure gage to a strip 
chart recorder. Transmission is 
pneumatic or electrical.—Viscosel 
Corp., Stoughton, Mass. 250A 








Pressure-reducing valve 


Unit controls pressure of liquids 
or gas, acts as pump governor. 

A pressure-reducing diaphragm 
valve has O-ring construction, 
eliminating stuffing boxes. The 
valve can also be used as a pump 
governor, and is available in re- 
verse-acting models. 

Used to control pressure of 
steam, fuel oil, water, gas or air, 
the unit works with any pilot or 
3-way hand control, if compressed 
air or hydraulic pressure is avail- 
able. When used with properly 
selected thermostats, it serves as 
a reducing valve, relief valve, or 
temperature regulator. 

Sized from 3 to 2 in., bronze- 
bodied model is good to 300 psi. 
500 F.; for 600-psi. service, steel 
valve is available-—Atlas Valve 
Co., Newark, N. J. 252A 





Plastic fittings 


Unplasticized polyvinyl dichloride 
withstands higher temperatures. 
Plastic fittings and flanges of 
unplasticized polyvinyl dichloride 
are usable at temperatures 60 deg. 
higher than previous vinyl piping 
materials, says the manufacturer. 
The injection-molded parts will 
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withstand temperatures to 215 F. 

Schedule 40 and 80 fittings and 
flanges are now available in 3}- 
through 2-in. pipe sizes, and 4-in. 
units will be made when larger 
pipe is commercially available. 
Chemical resistance is good 
against strong alkalis, acids and 
other corrosives. 

Schedule 40 pipe handles 125 
psi. at 185 F., weighs about one- 
sixth as much as copper, is self- 
extinguishing and has low ther- 
mal conductivity. The parts, made 
of B. F. Goodrich Chemical’s Geon 
plastic, can be joined by solvent 
cementing or threaded joints.— 
Tube Turns Plastics, Inc., Louis- 
ville. 252B 








Teflon packing 


Carbon-free braided material eases 
break-in period after installation. 


Said to provide better break-in 
characteristics than a former 
product that contained residual 
carbon, a new packing is braided 
of a pure white Teflon filament. 
Previously, the filament-produc- 
tion process had produced a grey- 
brown material containing carbon 
impurities. 

The carbon-free material tends 
to eliminate excessive packing ex- 
pansion during run-in operations. 
The elevated _ temperatures 
created by friction caused the car- 
bon particles in the former pack- 
ing to oxidize, raising the tem- 
perature further, so that the pack- 
ing gland had to be adjusted fre- 
quently. 

In addition to the heat-resist- 
ance feature, the white material 
retains the usual features of 
Teflon packing. The new and old 
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CONTENTS AT-A-GLANCE 
with Dial-Type Liquidometer Gauges 


For added assurance of accurate liquid 
quantity record keeping, specify easy-to- 
read Liquidometer gauges. Positive dial- 
and-pointer type indicators help to prevent 
erroneous readings . . . speed record keeping 
by showing tank contents at-a-glance. 


Liquidometer gauges are available to meas- 
ure and indicate virtually any liquid — at 
the tank site or remotely. Also available: 
integral or separate liquid level switches for 
automatic level warning or control. Float, 
hydrostatic, electric, or electronic operation 
can be supplied to meet your specific needs. 
Let Liquidometer’s forty years of experience 
in liquid level gauging and control work 
for you. Write for latest literature. 


THE LIQUIDOM ETER corp. 


Dept. y LONG ISLAND CITY 1, NEW YORK 
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RESULTS!.. \t's as simple as that! 


Leading authorities have proved that the most economical method 
of removing physical contaminants from compressed air is to lower 
the temperature of the air by refrigeration. Refrigeration effective- 
ly establishes a practical “dew-point.” This practical dew-point is 
the means of collecting and effecting maximum precipitation of 
unwanted contaminants at a point in the compressed air system 
before damage to vital instruments and controls results. Sound 
| interesting? Then take a closer look at the 


AIR-ENGINEERED 


REFRIGIFILTER 


.a refrigerated “packaged” unit consisting of filter, sepa- 
rator, condenser, heat exchanger and automatic trap—ready 
to install, no extras! A closed-loop refrigeration cycle (to 
obtain —10° F. to —30° F. dew-points) is employed to pre- 
cipitate vapors and separate entrained moisture and oil, dirt 
and sludge before these contaminants can raise havoc by 
plugging orifices, rusting and corroding vital parts of the in- 
strumentation and pneumatic system. Complete data includ- 
ing installation drawings and specifications is available. 








Send for Bulletin 902 today! 


@ 
Hhankisore 
CORPORAT/ON 


College at Pike Canonsburg, Pa. 
(Pittsburgh Area) 








(Ge ) PREFERRED FOR PRACTICAL AIR DRYING 
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materials are contrasted in the jl- 
lustration.—Greene, Tweed & Co., 
North Wales, Pa. 253A 











Humidity meter 


Highly sensitive transistorized unit 
reads relative humidity instantly. 


Using a sensing element whose 
electrical resistance changes in- 
stantly with changes in relative 
humidity, a new meter is said to be 
accurate to +2%. When used for 
portable testing, it gives a quick 
check on the efficiency of drying 
equipment. 

For continuous monitoring and 
readout, the unit can be perma- 
nently installed on an instrument 
panel. A switch device using the 
humidity sensing element is avail- 
able for humidity-governed con- 
trol systems. Humidity switches 
are frequently used in conjunction 
with temperature-sensing instru- 
ments.—Telostat Corp., Hopkins, 
Minn. 254A 








Proportioning pump 


Capacity may be adjusted while 
reiprocating unit is running. 


Called Strokontrol, a new pro- 
portioning pump uses a_ totally 


16, 1961—Cnenicar. ENGINEERING 











Pl 

















Cir 





f TYPE DRAIN VALVES: 








FLUSH BOTTOM 
VALVE 
THAT WILL NOT 
CLOG 


Designed for 
Chemical and 
Pharmaceutical 
industries 





CLOSED 











In the open position, 
full and unobstructed 
flow is assured as the 
piston is drawn down 
into the bonnet leaving 
a completely open pas- 
sage for the material 
passing through. 


Write direct for 
complete catalogue 


The Strahman Drain 
Valve is the only valve 
that cannot clog up. It 
is so designed that in 
the closed position the 
piston or ram extends 
up into the tank thus 
preventing any possi- 
bility of the outlet be- 
coming plugged. 




















: : r-899 
NICOLET AVENUE FLORHAM PARK, N. J. 
nmin * PE RC ER ae RE TT emmeeiinias . 1" 


lan Effective Metal Clean- 
ing and Etching Agent— 
for pre-treatment of metals 
and removal of oxide films. 
Leaves a unique surface 
that tends to improve bond 
characteristics of subse- 
quently applied films. 
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NEW SLANTS ON HEAT PROCESSING 
FROM SELAS 


Selas GRADIATION® Heating 
for batch processing 


of polyester resins 
cuts material costs 20%! 


To obtain the clarity, color and quality 
needed to make top quality molded boat 
hulls, sport car bodies and truck cabs, 
Molded Fiber Glass Company, Ashta- 
bula, Ohio, built its own 14-million 
doliar polyester resin plant. Equipped 
with two Selas GRADIATION batch proc- 
essing systems, each designed around a 
setting of DuRADIANT® burners, the 
plant saves 20 percent in resincosts...and 
will pay for itself in less than two years! 

The fast, accurate response of 
DURADIANT burners to the panel-mounted 
temperature programmer guarantees (1) 
consistently high quality, (2) exact match- 
ing of specifications in batch after batch, 
(3) quick heating, (4) unvarying tempera- 
tures, and (5) rapid cooling as desired. 

The DurADIANT burners create radiant 
heat by burning a controlled gas-air mix- 
ture against their special, cup-shaped, 
refractory surfaces. Although the kettle 
is only ten inches above the burner 
setting, no charring, uneven heating or 
resin degradation results, since all com- 
bustion occurs within the refractory cups. 
There are no flame tails to cause hot 
spots. 

Why not investigate the Selas GRApDIA- 
TION approach to the batch processing of 
a long list of heat-sensitive materials . . . 
including yours? For details, write to 
General Industry Division. 


SELAS CORPORATION OF AMERICA 


810 Dreshertown Rd., Dresher, Pa. 


EUROPEAN SUBSIDIARY: Selas Corporation 
of America, European Division, S. A., Pregny, 
Geneva, Switzerland. INTERNATIONAL 
AFFILIATES: Australia, Benelux. France, Japan, 
Portugal and Spain. 


GRADIATION and DURADIANI are registered trade- 
marks of Selas Corporation of America. 
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GRINDING AND DEHYDRATION 
for FINER PARTICLES 
LOW MAINTENANCE 





FLUID ENERGY MILLS 





CLASSIFIER 






OUTLET FOR FINISHED 
PRODUCT AND SPENT 
FLUID 


RAW FEED 
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NOZZLES <— AIR (OR STEAM) 





The Fluid Energy ‘‘Jet-O-Mizer” Mill, designed and built by the pioneers 
in fluid energy fine grinding, does far more than produce fine particles. It 
controls fineness and product quality with a narrow distribution range 
and simultaneously with grinding can dehydrate, coat particles, blend and 
achieve chemical changes. 


Jet-O-Mizer Mills are being used all over the world, processing many 
types of materials in the following industries: 


° Abrasive ° Food ° Pigment ° Wax 
* Insecticide ¢ Mineral ® Plastic ° Metal 
© Ceramic © Pharmaceutical ¢ Carbon © Chemical 


“Jet-O-Mizing" produces FINE PARTICLES '4 micron average and above 
PLUS ... Narrow Particle Distribution °¢ Dry, or Controlled Moisture 
Content * Continuous Operation ¢* Uniformity of End Product © Other 
Operations with Grinding ®* No Attritional Heat—No Moving Parts °¢ 
Low Operating Costs * Low Maintenance 

Send for complete information on Fluid Energy’s ‘“‘Jet-O-Mizer”’ Mills, ‘‘Jet-O-Clone” 
Dust Collectors, and TESTING AND CUSTOM GRINDING services. 

FLUID ENERGY PROCESSING & EQUIPMENT COMPANY 


Richmond & Norris Streets, Philadelphia 25, Pa. * Phone: Regent 9-7728 
(Formerly known as the Wheeler-Stephanoff Mill) 
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enclosed hypocycloidal arrange. 
ment of gears to provide power 
transmission and capacity adjust 
ment from zero to maximum flow, 
No exposed elements are needed to 
convert rotary drive motion to 
reciprocal pumping action. 

A single unit with motor can 
drive one to four liquid ends, 
which may vary in size and ma- 
terials of construction. Timing 
controls are available for single 
injection of a controlled volume 
of chemical during any given 
period from one second to eight 
days. 

The pump may be driven by 
electric, rotary air or variable 
speed drives, does not need gear 
reduction. Capacity for solutions, 
slurries and liquefied gases is 18 
to 1,472 gph., at pressures to 6,500 
psi. Spring-loaded double-ball § 
check valves provide metering ac- 
curacy of +0.5% according to the 
manufacturer.—Jaeco Pump Co, 
Villanova, Pa. 254B 














































Drum pump 


Stainless steel device empties 
55-gal., open-top containers. 
Light- or heavy-viscosity corre 
sive fluids are transferred from 
55-gal. drums to storage or proc Site 
ess with a stainless steel ait: 
driven pump that comes with 
either a clamp or cover mounting, Qu 
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SPECIFICATIONS ON THIS UNIT: 


MATERIAL: 316 ELC Stainless Steel 
Face Dimensions: 60” x 72” 
Overall Dimensions: 98” x 68” x 30” 


TUBES: 0.035” wall, 5” O.D. 
Spacing: 1/2” center to center, staggered 















Write or Phone 


for Additonal FINS: 0.010” plate type with die-formed ferrules 
Spacing: 8 per inch 


as SURFACE: Total: 10,650 sq. ft. 
Your Application. Primary: 558 sq. ft. 


CASING: Air tight at 60 inches W. G. 
OPERATING PRESSURE: 1500 p.s.i. 
WEIGHT: 5100 lb. dry 


Information for 
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ning! Quality Air Conditioning and Heat Transfer Equipment Since 1925 
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NEW BARTON 273 PNEUMATIC TRANSMITTER 
MEETS MORE APPLICATION REQUIREMENTS 
THAN ANY OTHER TRANSMITTER 


The Barton 273 offers the widest differential pressure ranges 
(0-8” w.c. to 0-400 psi), the highest safe working pressures (to 
10,000 psi), and the widest variety of housing materials (alu- 
minum, brass, steel, 316 stainless steel). It’s compact, weighing 
up to less than /2 the weight of other units. It has adjustable 
suppression up to 80% of DP range,and adjustable span. A 
non-bleed relay minimizes air consumption. It doesn’t shift 
zero on overrange. It’s unaffected by normal piping stress. In 
every respect, the Barton 273 is the most significant advance 
in pneumatic transmitters in the past decade. There’s a lot 
more you should know about it—for complete data write 


fe OD Re 


INSTRUMENT CORPORATION, 580 MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA. 
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The unit will deliver 1.75 gpm, 
continuously, with a maximum de. 
livery rate of 2.5 gpm. Air cop. 
sumption: 2 cu. ft./gal. of me. 
terial pumped. For convenience jn 
use, the unit is supplied with an 
optional pump elevator and ma- 
terial agitator.—Binks Mfg. Co, 
Chicago. 256A 








Vacuum gage 


Miniaturized circuitry is attached 
to rear of indicating meter 

Miniaturization is featured ina 
vacuum gage that conveniently 
mounts on a panel board or equip- 
ment, or on a polished brass stand 
as shown. The self-contained tran- 
sistorized circuitry is mounted di- 
rectly to the rear of the indicating 
meter. Switching attachments are 
available to provide monitoring of 
up to five positions. 

Operating on the thermopile 
principle, the unit provides three 
vacuum ranges from 0.2 micron 
through 20 mm. Hg. Matched in- 
terchangeable gage tubes, color- 
coded for each pressure range, 
incorporate ambient and rate-ol- 
change ambient temperature com- 
pensation, will withstand shock, 
vibration and exposure to atmos 
phere. — Hastings-Raydist, Inc, 
Hampton, Va. 258A 





Molecular weight determination 
roll out of a device that can hab- 
dle a new sample every two mil: 
utes. Weights up to 5,000 ar 
measured within 1%; to 20,00 
with reduced accuracy. Sample 
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growing 
“cactus-plants”’ 

on your 
storage tanks?_ =———~ 


investigate 


REGO 


SAFETY 








RELIEF 
VALVE 
MANIFOLDS... 





Cost far less to buy...far less to maintain. 


RegO Safety Relief Valve Manifolds are specifically 
designed for continuous service on pressurized stor- 
age containers . . . designed to fit directly on a 
flanged opening with no need for inlet shutoff valves 
and piping which reduce ultimate relief capacity and 
require added maintenance . . . designed to save you 
money from first cost through the many long years 
of trouble-free operation. There is no need to evacu- 


ate the container, no complex dismantling necessary 
to remove, test and replace any of its safety relief 
valves. Direct labor time required for valve removal 
and replacement . . . 30 to 40 minutes. 

“POP-ACTION” design of the safety relief valves 
keeps product loss to a minimum and assures utmost 
dependability. RegO Retest Service offers further 
savings in labor and inventory. 


For complete details fill out the attached coupon and mail it today. 
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= a | se B remnant Name 
ASTIAN-BLESSING’" 
RegO Division 
4201 West Peterson Avenue, Department 22-J Company 
Chicago 46, Illinois 
Please ch f ice: 
e check type of service Aibirees 
[_] Refinery |] LP-Gas [_] Butadiene 
[_] Anhydrous Ammonia [_] 2) 
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CHROMALOX 
Flange-Type, Electric 
IMMERSION HEATERS 


For hard-to-contain 
Liquids and Gases 


Heat transfer fluid heated by electric 
heaters and pumped into adjacent kettle 
gives exact, controlled temperatures 
when used with a thermostat. 


Heaters, mounted in jacketed kettles, 
give uniform, accurately controlled 
heat transfer for critical processing. 


I 


Insulated electric vapor kettle with self- 
contained heat transfer medium gives 
fast, uniform heat up to 700°F 


Chromalox Flange-Type Electric Immer- 
sion Heaters are quick, economical solutions 
to heating compressed air and other gases, 
for super-heating steam and for heating 
liquids of all types of heat transfer mediums. 
They are ideal for high-temperature/high- 
pressure applications and for use in corro- 
sive solutions. Chromalox Immersion 
Heaters provide exact temperatures and 
maintain these temperatures when used with 
thermostats. Standard heaters furnished 
with 150 psi flanges, special flanges with- 
stand up to 4500 psi. 
GET THE FACTS. See for yourself how 
Chromalox Immersion Heaters can 


help improve efficiency and/or de- 
crease costs. Write for catalog 60. 


wi-25 





ELECTRIC HEAT 





EDWIN L. WIEGAND COMPANY 
7514 Thomas Bivd., Pittsburgh 8, Pa. 
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NEW EQUIPMENT .. . 


may be 20 microliters or less. The 
unit measures temperature differ- 
ences caused by differential mass 
transfer between the sample and 
a reference solvent.—Mechrolab, 
Inc., Mountain View, Calif. 258B 





Thermistor probe is matched to 
enable it to be installed without 
calibrating the instrument, and 
for direct replacements to be made 
without calibration. Unit uses un- 
compensated lead wire for added 
convenience.—Fenwal Inc., Ash- 
land, Mass. 260A 


High-temperature paint, after a 
brief cure at 400-600 F., will sur- 
vive temperatures to 2,500 F. and 
higher. Applied by brush or spray- 
gun, paint has good heat-shock re- 
adheres well—often to 
the base metal.— 
260B 


sistance, 
the limit of 
Tempil Corp., New York. 


Spiral tubing is seamless flexible 
conduit of Teflon. For tempera- 
ture range of —100 to +500 F., it 
serves for low-pressure flexible 
connections and various transfer 
and vent purposes.—Resistoflex 
Corp., Roseland, N. J. 260C 


Equipment Cost Indexes . . . 


Mar June 
1961 1961 
Industry 
och) b «| | are 237.2 236.9 
Process Industries 
Cement mfg. .......... 231:3 2309 
SO MIEON 6 0-6. ce se 238.0 237.3 
Glay products .......... 224.8 224.4 
ISINGSININIK):: Gis deus ceca 224.7 224.0 
Pil SRI: cc akcies ean x 229.7 229.4 
PERBPNIGs 2205. «asc 229.3 228.6 
Petroleum ind. ......... 234.7 234.8 
Rubber ind. ............ 237.6 237.6 
Process ind. avg........ 235:9 239:2 
Related Industries 
Elec. Power equip....... 237.9 235.1 
Mining, milling ......... 239.4 238.7 
Refrigerating .......... 268.5 268.6 
Steam power .......... 224.9 225.0 


Compiled quarterly by Marshal land Stevens, 
Los Angeles, for 47 different industries. See 
Chem. Eng., Nov. 1947, pp. 124-6 for method 
of obtaining index numbers; Mar. 6, 1961, 
pp. 115-116 for annal averages since 1913. 








track- transported 
e/evator speeds 
chemical processing while 


TORIT SOLVES 
DUST PROBLEMS 


This ingenious centrifugal discharge 
elevator eliminates many man-hours 
of labor by servicing three reactors 

. and Torit rides along, picking up 
the dust from the operation. In this 
efficient process, bagged chemicals are 
dumped into the elevator’s boot and 
automaticaliy raised to a reactor. The 
elevator is then moved to the next 
reactor where the operation is repeated. 

George A. Russell, the firm’s chief 
engineer who initiated this system, 
says the ‘‘traveling’’ Torit Dust Col- 
lector rids the air of obnoxious chem- 
ical dust, helping maintain good work- 
ing conditions. It simplifies housekeep- 
ing, and saves $250 per year in re- 
claimed chemicals. Efficiency of Torit 
filters allows recirculation of filtered 
air within the work aree. 

Anchem, whose principal products 
are Weedone liquid weed killers and 
metalworking chemicals, is the orig- 
inator of 2,4D. Their use of the Torit 
cabinet model dust collector demon- 
strates the flexibility of these units 
for many applications. 


Torit Dust 
Collectors may be 
Just the ticket for 
your plant. They 
install anywhere— 
and they belong 
everywhere dust is 
a problem. For 
further information 
and for a free report 
on “Torit Filter 
Efficiency Tests on 
Fine Particulate 
Matter,” write: 


TORIT 


MANUFACTURING COMPANY 
1188 Rankin Street 
St. Paul 16, Minnesota, Dept. 1138 


See Torit Dust Collectors on display in Booth 
1446 at the 28th Exposition of Chemical Indus- 
tries, Nov. 27-Dec. 1, New York City. 
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FIBERCAST 


“Youngstown 
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PROTECTION ... THAT 
REALLY WORKS! 


If you’ve ever had a pipe dete- 
riorate, you know how serious 
it can be. Fibercast stands up 
where others simply won't do. 
Produced under a carefully con- 
trolled manufacturing process, 
its solid centrifugally cast walls 
provide positive protection 
against high temperatures in cor- 
rosive environments. 








Rugged pipe carries 94% of known corrosive 
solutions. Available now in sizes from 2” to 8” 


Heat and corrosion failures cost 
money. That’s why it’s important to 
consider the maximum protection you 
get with Fibercast epoxy pipe. Pro- 
tection against premature fouling, 
generally attributed to operating tem- 
peratures and corrosive solutions. Pro- 
tection against intermittent replace- 
ments, downtime—added costs for 
new materials and labor. 

Years of actual operation in field 
use, prove Fibercast outlasts other 
kinds of pipe. Even more expensive 
metal pipe, or pipe with thermoplastic 
interior coatings cannot match Fiber- 
cast’s resin rich interior, 


Comparative Life Data 


Report after report shows that Fiber- 
cast does outperform other types of 
pipe in terms of long service life. Bas- 
ing Fibercast Grade J at 100% as unit 
life, comparable ratings show: Alu- 
minum, 26%. Brass (RED), 74%. 
Rubber Hose, 21%. Stainless Steel 
(304-40), 31.1% Asbestos (cement C- 
100), 23.7%. 


Handles 94% of Known 
Corrosive Chemical Solutions 


Out of 338 common corrosive solu- 
tions, Fibercast safely handles 320. 
Not only does it provide superior re- 
sistance to corrosion, heat and pres- 
sure—it also has the outstanding abil- 
ity to maintain the purity of the solu- 
tions it carries. The pipe has a glass- 
smooth interior with a Hazen-Williams 
C-Flow Factor of 147. This cuts fric- 
tion losses. Encourages flow at in- 
tended pressures. Resists deposit 


COMPANY 


build-up. Dielectric properties ward 
off electrolytic action. 

Fibercast owes its long life—and its 
special resistance to heat, pressure, 
corrosion, contamination, electrolytic 
action—to the exclusive way it is built. 
Fibercast is a centrifugally cast ther- 
moset epoxy resin reinforced pipe with 
multiple layers of seamless braided 
glass fiber sleeving or especially 
woven glass fabric. Its body of woven 
glass fibers, impregnated with epoxy 


Racoweertee coe ager em Ne " 4 





FIELD USE PROVES RESISTANCE TO COR- 
ROSION . . . 1 Plastic-coated steel nipple 
(right), used in salt water supply well, corroded 
and lost strength after 3 months. Fibercast 
(left), used in same installation for 3 years 
still shows no loss of strength. 


resin chemically cured at elevated 
temperatures provides remarkable 
ability to withstand high pressure and 
temperature in corrosive environments, 


Savings Right from the Start 


Fibercast puts you way ahead for your 
money from time of installation. Light 
weight makes it easy to handle; (it is 


A DIVISION OF 


SHEET AND TUBE COMPANY 








| FIBERCAST' epoxy pipe safely handles 
corrosive solutions to 300° temperatures 


one-fourth the weight of steel). Yet 
it even has structural stability and 
strength for installation on span racks 
with the normal metal pipe spacing. 


Complete Line of Fittings 
Fibercast offers fittings to solve any 
fitting problem. Besides a vast stock 
of standard sizes and types, Fibercast 
also designs and makes special fitting 
to meet individual problems. All have 
the same corrosion resistance proper- 
ties of Fibercast Pipe and Tubing. 








F> <> 


& i 


Get the full story on Fibercast Pipe, 
Tubing and Fittings. Find out how 
they can help you solve and combat 
specific problems relating to tempera- 
ture, pressure and corrosion. Mail 
coupon today. 


FIBERCAST COMPANY, Dep?fCE-101 
Box 727, Sand Springs, Oklahoma 
Please send me, without obligation, 
further details about Fibercast Pipe, 
Tubing and Fittings. 


Name 





Address 





Title 





Firm 





Type of Busi 








City Zone State 
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SMOOTH 
SMOKING 
THANKS 10 
~~ MI CABLE 








Mineral Insulated Cable performs reliably, even under high 
temperatures and 100% humidity. That's why King Edward 
Cigar Co., Jacksonville, Fla.,—world’s largest cigar manu- 
facturer under one roof—chose MI Cable for their new proc- 
ess equipment. Around this oven and dryer assembly, for 
instance, MI is subjected to high temperatures; MI lines 
under the walkway, and to sump pump motors are usually 
wet as moisture is driven out of the oven. In spite of such 
punishment, MI Cable continues to perform. Mineral Insu- 
lated Cable is approved for hazardous use by the NEC. Solve 
your heat and humidity electrical problems with Mineral 
Insulated Cable. Write for MI 
catalog S-2. General Cable 
Corporation, 730 Third Ave- 
nue, New York 17, New York. cen 







CABLE CORPORATION 
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Have you ever been troubled 
by any of these steam trap problems? | 





BINDING 


ARMSTRONG STEAM TRAPS 
1 -Mol-t-jlelal-lom-lale Mm aat-lel-) 
fom) ifealiat-\(-mial-t-1{-m elgele)(-iaal-) 





AIR BINDING ... Armstrong Traps cannot 


BACK PRESSURE ... Armstrong Traps oper- 
air bind. Air in the system passes through a vent 


ate on any back pressure—or vacuum, for that 


matter. As long as there is a pressure differential 
across the trap, it will close on steam and open 
for condensate. Even the high back pressure 
caused by blow through of one or more traps in 
the system will not disturb Armstrong Traps. 
Other than a reduction in capacity, Armstrong 
Traps are unaffected by back pressure. 


DIRT... Armstrong Traps are not affected by 
ordinary dirt. When the trap opens condensate 
swirls down under the edge of the bucket and up 
through the discharge orifice. Dirt is kept in 
suspension and discharged along with the con- 
densate. For very bad dirt conditions, Armstrong 
offers traps with integral strainers. These cost less 
than a trap plus a separate strainer. 


in the top of the bucket. It collects in the top of 
the trap and is discharged with the condensate. 
There is no chance for it to stop the trap. For low 
pressure on-and-off units where large amounts of 
air accumulate while the steam is off, Armstrong 
offers open float and thermostatic air vent traps 
in a complete range of sizes. 


WIRE DRAWING .. . Armstrong Traps are 
designed and made to resist wire drawing. The 
valve and seat are tough stainless steel. The valve 
opens and closes tightly with a fast action and is 
always water sealed. There is virtually no chance 
for grit or sediment to lodge in the valve, vir- 
tually no chance to create conditions that lead 
to wire drawing. 





There’s no need to accept any of these problems as “‘inevitable.’’ Your local Armstrong 
Representative can show you how to end them all. Call him today or write direct. 


tv 8 





860 Series for 800 Series, No. 801, 880 Series, 200 Series, Forged Steel Series 
low pressure side inlet, side inlet, integral bottom inlet, for high pressures, 
heating service. side outlet. bottom outlet strainer. top outlet, high temperatures. 





The 48 page Armstrong Steam 
Trap Book tells how to correctly 
size, install and maintain steam 
traps for any pressure, any tem- 
perature, any load plus full cat- 
alog data on Armstrong Steam, 
Traps. Ask for Catalog K. 


ARMSTRONG MACHINE WORKS 


8581 MAPLE STREET, THREE RIVERS, MICHIGAN 





“SEE OUR CATALOG IN CHEMICAL ENGINEERING CATALOG” 
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Look, Folks...No Jolts! 


-— and no reduced voltage starter! 
— no oversize motor! 


Introduce Flexidyne into your drive system and your stubborn loads take 
off smoothly, without the necessity of oversize motors or costly controls. 
Flexidyne provides the equivalent of a “tno load” start, reduces main- 
tenance, protects motors against shock or overload, and operates at 100% 
efficiency at full load speed! 

Across the nation— on blowers, shears, mixers, agitators, chippers, 
ball mills, cranes, conveyors, cotton cards, jaw crushers, everywhere — 
thousands of Flexidynes are performing brilliantly. Here is the new and 
better way to start loads smoothly! 

Flexidyne is available from stock in 8 drive sizes and 10 coupling sizes 
for capacities to 1000 hp. Ask your Dodge Distributor, or write us for 
complete technical bulletin. 

Dodge Manufacturing Corporation, 200 Union St., Mishawaka, Indiana 


The Products with the Pluses a Dp @) DG E 


of Mishawaka, Ind. 
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FLEXIDYNE 


THE DRY FLUID DRIVE 


The “fluid” in Flexidyne is heat treated 
steel shot. A measured amount, called 
the flow charge, is contained in the 
housing which is keyed to the motor 
shaft. When the motor is started cen- 
trifugal force throws the flow charge to 
the perimeter of the housing, packing it 
between the housing and the rotor 
which transmits power to the load. 


After the starting period of slippage 
between housing and rotor the two 
become locked together and achieve 
full load speed, operating without slip 
and at 100% efficiency. 


FLOW 
~ CHARGE 





~ HOUSING 




















CALL THE TRANSMISSIONEER, your local Dodge Distributor. Look under “Dodge Transmissioneer” in 
the. white pages of your phone book. Factory trained by Dodge, he can give you valuable assistance. 
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Technical Bookshelf 


HOT BUT HANDLED 


MANAGEMENT OF NUCLEAR MATE- 
RIALS. Ep. BY R. F. LUMB. VAN 
NOSTRAND. 516 PAGES. $16.50. 


Reviewed by E. D. Marshall, Chief, 
Nuclear Materials Control Branch, 
Oak Ridge Operations Office, U. S. 
Atomic Energy Commission. 

The primary objective of  ac- 
cumulating the basic philosophies 
and implementing practices de- 
veloped over a period of 13 years 
by the Atomic Energy Commission 
and its prime contractors in hand- 
ling nuclear materials of intrinsi- 
cally high monetary value has been 
achieved here. 

The book serves admirably as a 
reference of workable nuclear- 
management policies, as well as a 
history of the AEC materials-con- 
trol program. It would be useful at 
the management and field supervi- 
sory level of any plant undertaking 
processing of nuclear materials, 
whether as a licensee of or under 
contract to the AEC. 

The presentation is kept suf- 
ficiently general by including ex- 
amples from each major AEC pro- 
gram, while retaining enough speci- 
fics from each process to give the 
reader a reliable picture of the 
problems that would be encountered 
were his process limited to only fuel 
element fabrication, recovery of 
scrap, or reduction of compounds to 
metal. 

The need for contributions from 
a variety of professional disciplines 
in an effective nuclear-materials 
Management program is made 
clearly evident. The chemical engi- 
neer, physicist, chemist, reactor 
technologist, statistician, account- 
ant or auditor will find his special- 
ty represented, and not merely men- 
tioned in passing. While this char- 
acteristic need for a working knowl- 
edge on a broad professional front 
may be disconcerting to the new- 
comer in this field, it is a reality 
that is not overemphasized in the 
book. 

Some difficulty may be expected 
in scaling down the procedures 
covered to less-grandiose processes 
than those undertaken by the AEC. 


Cuemicas 


But this difficulty is minimized by 
explaining the necessity for certain 
records, measurements, or pro- 
cedures. 

Lumb adequately illustrates the 
need for, and demonstrates the 
practical accomplishment of, a 
material-management system that 
is unobtrusively woven into the 
operating organization—as_ dis- 
tinguished from a system that is 
superimposed as an_ additional 
burden on production and research. 


RESERVATION ON OPTIMIZATION 


THE OPTIMAL DESIGN OF CHEMICAL 
REACTORS. By R. ARIS. ACADEMIC 
PREss. 191 PAGES. $7. 


Reviewed by D.N. Miller, E.1. du Pont 
de Nemours & Co., Wilmington, Del. 
Along with the development of 
high-speed computers in recent 
years, has come an increasing in- 
terest in optimization techniques. 
Reaction systems, being the core 
of chemical manufacturing proces- 
ses, have a high economic potential 
associated with their proper design 
and operation. The optimizers have 
justifiably given particular atten- 
tion to this field. 

In his calculations, the author 
has incorporated the “principle of 
optimality,” which was first intro- 
duced by Richard Bellman in his 
recent book on “Dynamic Program- 
ming.” This is a systematic pro- 
cedure whereby the number of cal- 
culations needed to define an 
optimum condition can be mini- 
mized. The approach is particularly 
well-suited to digital computation. 

Examples of optimization calcu- 
lations are given for several types 
of reactors, including: batch, tubu- 
lar, multibed adiabatic reactors and 
continuous-flow stirred tanks. Re- 
views of other published reactor 
optimization studies are tied in 
nicely with these examples. 

There is also an interesting chap- 
ter on problems in which only sta- 
tistical information is available on 
some important characteristic of 
performance. The example on de- 
veloping optimal catalyst replace- 
ment policy will be of particular in- 
terest to operations people. 

The author takes the usual point 
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-. 
TORQUE-ARM 
America’s most widely used 
shaft mounted speed reducers! 





DODGE PARA-FLEX 


The Flexible Cushion Coupling 
with the 4-way flex! 





DIAMOND D CLUTCHES 


Rugged! Compact! Completely enclosed! 
gs 
Write for Bulletins! 
VY Torque-Arm—55 models—complete data. 
Y Para-flex Couplings—data. 
¥ Diamond D Clutches—technical data. 


DODGE MANUFACTURING CORPORATION 
200 Union Street * Mishawaka, Indiana 


DODGE 


> of Mishaweke, Ind. 
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ELECTRIC EAR’ 





Users report 10 to 15% INCREASE 
in their GRINDING MILL CAPACITY 


In a recent survey of Hardinge 
Electric Ear® users, many of them 
reported 10% to 15% increased 
grinding mill capacity after install- 
ing an Electric Ear.© This unit con- 
ré 4 . 
trols the mill feed, based upon grind- 
ing sound level, to produce optimum 
grinding conditions. 
Here are a few typical statements 
from satisfied customers: 

“This unit is doing a remarkable job. 
It reduces steel and liner consumption. 
We estimate a savings, with our two 
units, of $6000 per year on grinding balls 
and liners. Capacity gained 10%.” 

“Approximately 25% gain in capacity.” 


“Helps prevent plug-ups.” 


HARDINGE 


COMPANY, INCORPORATED 
240 Arch St., York, Pa. 


Main Office and Works * 


~ ‘Hardinge Equipment—Built Better to Last Longer.” 





load.  Esti- 


“Maintains uniform mill 
mated gain in capacity 10%. 


“We feel this unit is essential to our 
operation from a proper quality control 
standpoint. We would not be able to 
keep up our present rate of accelerated 
production and quality without it.” 


“Electric Ear® is helpful when inex- 
perienced grinders are learning to oper- 
ate the mills.” 
in mill 


“Eliminates human element 


feed level.” 
“Savings per year — $10,000.00.” 
“Principal reason for Electric Ear ® use 
is that it aids the operator, and the mill 
can be operated from a remote panel.” 


Write for Hardinge Catalog No. 
42-A-11. 





NEW YORK 
TORONTO 
CHICAGO 
HIBBING 
SALT LAKE CITY 
SAN FRANCISCO 
HOUSTON 
LAKELAND 
BIRMINGHAM 
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BOOKSHELF... 


of departure in his optimization 
calculations, whereby it is gener- 
ally assumed that kinetics, adsorp- 


tion, mass transfer, mixing, by- 
passing, etc., are all well-known 


effects and that they are express- 
ible in abbreviated mathematical 
form. These are put into mass-and- 
energy balances (with suitable 
boundary conditions) and solutions 
are obtained maximizing some 
property or “objective function” 
of the reacting system. 

The unfortunate truth is that 
systems in which all the chemical 
and physical parameters are well- 
defined are hard to come by. This 
reviewer has yet to encounter one, 
In most cases, significant improve- 
ments remain ‘possible through an 
increased knowledge of basic mech- 
anisms. It seems likely that, bal- 
anced against formalized optimiza- 
tion procedures, equivalent effort 
expended along these lines has the 
greater potential for economic 
gain. 


BACKGROUND AND REVIEW 


CRYSTALLIZATION. By J. W. MUL- 
LIN, BUTTERWORTHS, LONDON. 268 
PAGES. $11. 


Reviewed by Donald E. Garrett, Asso- 
ciated Chemicals Co., Pomona, Calif. 
Though many excellent articles and 
symposia have recently been pre- 
sented on the subject of crystalli- 
zation, there is no single up-to-date 
reference in the field. This work 
fills at least part of the gap. 

In attempting to outline the more 
important aspects of crystallization 
theory and practice, the book takes 
on a very wide scope. Consider- 
able attention is given to the physi- 
cal chemistry pertinent to erystal- 
lization, both as to general prin- 
ciples and as it applies to practice. 

Many references are given on 
this aspect, as they are throughout. 
Probably they comprise the book’s 
strongest feature, for most of the 
important literature pertaining to 
crystallization is reviewed and 
listed. 

The major theories and funda- 
mental studies on nucleation and 
crystal growth are summarized, and 
a detailed review is made of dif- 
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Holes in rolling hoops are for drainage. 


t’s a major test for metals when they’re 
ised in 55-gallon drums for the ship- 
ment of phosphorous oxychloride, ben- 
oyl chloride, sulfuryl chloride and 
pther highly corrosive chemicals. The 
lrums also have to withstand the rough- 
pst sort of handling, yet not be so heavy 
hat they are cumbersome and expen- 
Ive to ship. 


The Benson Manufacturing Company 
bff Kansas City, Missouri relies on 
wrought Nickel 200 (formerly desig- 
hated “A” Nickel*) for drums that have 
0 meet these requirements. The 





trength and corrosion resistance of 
ickel 200 prevents cracking, flexing 
nd leaking...and reduces the possi- 
bility of product contamination or dis- 
oloration. Nickel 200 drums fabricated 
or Hooker Chemicals Corporation, 
lagara Falls, New York, have an 
verage life expectancy of around 17 
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Superior design of Benson drums permits rapid inspection — and 
easy maintenance —of interior welds. 





Hooker Chemical Corporation uses Benson’s Nickel 200 drums for Note excellent welding quality on Nickel 200 tab attachment to 
handling corrosive chlorides. Drum head is dished for strength. end chime inside ring. Slot between head and ring permits head 


drainage during outdoor storage. 


years, two to three times the life of 
other materials previously used for this 
type of service. 


Readily fabricated Nickel 200 per- 
mits a superior drum design that is easy 
to clean and maintain — a design which 
takes advantage of the good strength- 
to-weight ratio of Nickel 200 to keep 
the weight of the drum at a reasonable 
level. These drums fabricated of Nickel 
200 alloy will withstand a hydrostatic 
pressure test of 80 psi and a 6-foot drop 
test (at 830 lbs full) to solid concrete 
with no leakage. 


The good weldability of Nickel 200 
permits welds that are non-porous, 
smooth, and free from splatter, shrink 
holes and undercuts. 


Nickel 200 puts years of service life into drums 
handling chlorides and other corrosive chemicals 


Wrought Nickel 200 may very well 
provide a practical answer to your 
chemicals-handling problems. It’s avail- 
able in all the common mill forms and 
its good welding and fabrication char- 
acteristics offer important manufactur- 
ing economies. 

Write for more information on drums 
fabricated from Nickel 200 and a copy 
of the informative booklet “Engineer- 
ing Properties of Nickel.” 


*A new folder available on request, lists all of 
the alloys available from the Huntington 
Division; gives data on the chemical compo- 
sition of these alloys. 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
Huntington 17 7s West Virginia 
INCO, 


HUNTINGTON ALLOYS 
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New DAY ‘‘Ru’’ Dust Filter 


CONTROLS DUST 


SAVES DOLLARS 






e 
e °, 
e. 
¢, 


“only ™ 





Built under patents 
of The DAY Company 
and H. J. Hersey, Jr. 








Because of its new, simplified design the DAY “RJ” dust filter will 
save you many dollars on initial investment, installation, operation and 
maintenance. Some of the important new construction features of this 
dust filter are: a new, quick-opening reverse-air, counter-flow valve for 
maintaining filter media porosity; a new, reverse-air pressure blower 
arrangement, and new, air tight, yet quickly opened inspection doors. 

This patented DAY dust filter has only 3 moving parts but controls 
dust effectively, efficiently (99.99+ %) and economically. It represents 
the latest refinement in a long-tested, plant-proven dust filter. Using 
felted filter sleeves to capture dust, the “RJ” is now available in 5 sizes 
for handling from 300 to 6400 CFM of air (for larger capacities, mul- 
tiple groupings are furnished). 


For more detailed information write toDAY for 
free Bulletin G-30. It’s filled with facts, specifications 
and dimensions. 


The DAY Company 


SOLD in UNITED STATES by .\\ LF MADE and SOLD in CANADA by 
The DAY SALES Company ™~ “ — The DAY Company of Canada Limited 
856 Third Avenue N.E. Rexdale (Toronto), Ontario, Canada 
Minneapolis 13, Minnesota Fort William, Ontario, Canada 
FEderal 6-9671 Rexdale,Cherry 1-8589 


Representatives in Principal Cities 
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BOOKSHELF... 


ferent methods of crystallization 
(sublimation, adduct formation, 
etc.). Examples are given of many 
different industrial crystallizatio; 
applications, and a large number 
of crystallizers from both the pre. 
ent and the past are discussed. 
Unfortunately, it is this last are 
that receives the poorest coverage 
Crystallizers are discussed from a) 
almost historical, review-of-the. 
literature standpoint, with little ef. 
fort to critically  differentiat 
among the various types of equip. 
ment and point out important de. 
sign features. Almost no attention 
is given to the methods of crystal: 
lizer design and to the principle 
and techniques that have led to such 


significant improvement in this 
unit operation during the past ten 
years. 


As a result, this book that pre. 
sents such excellent coverage in s0 
many respects, still cannot be con- 
sidered a real “working” addition 
to the chemical engineers’ litera- 
ture, but rather an_ interesting 
background and review book. 


In Rapid Review 


Metals Handbook. 8th ed.; vol. 1- 
properties and selection of metals. Ed. 
by T. Lyman. American Society for 
Metals, Metals Park, Novelty, Ohio. 
1,300 pages. $30. An enormous quan- 
tity of data on metals selection and 
use is presented, conveniently broken 
down by metal type. Covered are 
steels, stainless steels, cast irons, tod 
materials, magnetic and _ special-pur- 
pose materials, aluminum, copper, 
lead, magnesium, nickel, tin, titanium, 
and their alloys; and precious metals. 
Data are given on properties and 
processing, together with _ selection 
criteria. A 63-page index directs the 
reader to the required information. 


More New Books 


A Patent Manual for Scientists an 
Engineers. By G. M. Naimark. Charles 
C. Thomas, Publisher, Springtield, Ill. 
108 pages. $5.50. 


Heat Transfer Calculations by Finite 
Differences. By G. M. Dusinberre. In- 
ternational Textbook Co., Scranton 1%, 








Pa. 293 pages. $12.75. 


Rules and Methods for Calculating th 
Physico-Chemical Properties of Paral 
finie Hydrocarbons. By V. M. Tate 
skii, V. A. Benderskii, S. S. Yarovol 
Pergamon, 128 pages. $5.50. 
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Chemicals ol 
Aluminas...... are produced in numer- nl 
ous grades and types to fit the needs 273B 
; of your product or process. They 
IMPROVE YOUR YIELD ee a |e 
tities at reasonable prices. sheet. 
233 *Aluminum Co. of America porta 
. anod 
WITH 997% FEEDING ACCURACY... |  antyarous ammonia....Bookiet sup- | fing 
plies information of value in en- "1 
suring maximum safety and effi- 

THE W&T MERCHEN FEEDER details ite we as a.refrigeran., | aenesta 
details its use as a refrigerant. usual 
272A African Ex. & Chem. Ind. probl 

ag SON age gens has been ol ag 
. . creased to meet your rising needs. 2 
If you need accurate control of dry, free flowing materials Capacity now exceeds 80 million 8-9 
to keep process yields high, count on the W&T Merchen gallons. Full facts on benzene are | Muriatic 
Feeder. The Merchen controls dry flow to a hairsbreadth, cl 7 — Oil Company pho 
hour after hour, 1,3-Butylene _— Serr -, offered ~ 
. . . . . . in commercial quantities. For pro- 
Pick any minute any time in your run. Pick one at high ca- duction of polyesters, polyure- 21a 
pacity, another at low capacity. The Merchen holds accuracy thanes, surface active agents, etc. 
+14, ¢ ; : h h Technical data offered. : 
to +1% from minute to minute .. . stretches the minutes 51-52e *Celanese Chemical Co. 
into hours of precise feeding. You solve tough feeding and Catalyst Carriers...... Macroport “A” .|-—__. 
continuous-blending problems, get sure quality control. are currently available as spheres, 
. pellets, and aggregate of fused 
Accuracy comes from sensitivity. And a change of just one aluminum oxide. Complete details 
. ; on Macroport “A” carriers. 
ounce in a 63-pound belt load actuates the Merchen’s con- 81 “Norton Company W 
trol mechanism. It responds instantly. Accuracy is assured. Coe. Gie....... Technical bro- fle ani 
. ; - res, “ ions r Tri- 
This versatile Wallace & Tiernan Feeder has other advan- — and “Sultan” jing been d age 
tages: It’s a straight gravimetric feeder; it feeds and controls prepared outlining the many ad- ate? | 
: - : , z vantages of Sulfan and are avail- 2 : 
other equipment; or it feeds in proportion to any 3-15 psi able. = cation j 
signal. Corrosion-resistant construction lets it handle most $1 “Se: Cope guide — 
chemicals. And even the largest model occupies less than Chemicals. . ...Armoflo compounds are 1 
described in a new, revised edition asking. 
3 x 5 feet of floor space. of “Armofio- Armour Anti-dusting 
. , ; & Anti-caking Chemicals” which Iv 
For more information, write Dept. M-64.29. is available. Us « 
16-17 *Armour Industrial Chemical Co. . : 
item’s nn 
— Chromium Chemicals...... For a full Q zs 
= description of Mutual chromium {Service 
WALLACE & TIERNAN INC ee. ee sus © So. 
> prehensive technicai data, see Bul- eplies 
letin 52 which is_offered. f 
25 MAIN STREET, BELLEVILLE 9S, NEW JERSEY 115 *Solvay Process Div., Allied Chem. rom ec 
=—— eae li 
SS * From advertisement, this issue iteratu 
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Ethyl Alcohols...... give you a perfect 
balance of quality and_ service. 
More than 50 authorized specially 
denatured alcohol formulations are 
available. Data Sheets. 

209 *Commercial Solvents Corp. 





Filter Aid...... For any filtration prob- 
lem, there’s a Celite filter aid grade 
to give you the exact degree of 
clarity desired. Details are of- 
fered. 

165 *Johns-Manville 


Fluorocarbon Resins...... Teflon resins 
are rated for continuous service at 
500 deg. F. Can be molded & ex- 
truded like other resins. Additional 
information is offered. 

121 *E. I. DuPont de Nemours 


Foil Adhesives... .. Report incorporates 
complete discussion on physics of 
foil bonding, required adhesive 
properties, and analysis of cur- 
rently-used foil adhesives. 
273A The Borden Chemical Co. 


Fused Quartz...... Vitreosil has ex- 
treme heat resistance. Available in 
many types & sizes. Also fabricated 
to your special needs. Complete, 
illustrated catalog. 

R299 *Thermal Amer. Fused Quartz Co. 


Germicides....... Bulletin discusses 
properties and uses of Hyamine 
1622 and Hyamine 10-X, quater- 
nary ammonium germicides effec- 
tive against a wide variety of mi- 
croorganisms. 
273B Rohm & Haas Co. 


Graphite Anodes...... Technical data 
sheets are offered containing im- 
portant information about graphite 
anode properties. Data on surface 
finishing are also included. 

71 *Great Lakes Carbon Corp. 


Magnesium Oxide...... Magox is un- 
usually low in cost and high in 
problem-solving capability. Further 
information on the unique proper- 
ties of Magox is offered. 

8-9 *Basic, Tne. 


Muriatic Acid...... White Grade and 
Commercial Grade are delivered in 
rubber lined tank cars. Both are 
available in three strengths: 18, 
20 & 22 degrees Baume. Data. 
221a *Hooker Chemical Corp. 








Want to build up 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 


your 


I's easy — simply circle 
item’s number on the Reader 
Service Posteard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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Solve 
~ your 
industrial 
water 


and 
waste 


problems - 








W&T 
V-notch Chlorinators 


Wallace & Tiernan V-notch chlorinators provide the eco- 
nomical answer to water- and waste-treatment problems. 
Chlorine’s bacteria- and slime-killing power keeps process 
and cooling waters slime-free. It destroys cyanide and 
phenolic wastes. It helps prevent organic fouling of 


demineralizers. 


This Series A-721 V-notch Chlorinator feeds up to 8000 
lb./day, over a 20:1 range. It will treat nearly 100 million 
gallons of water with 10 ppm dosage... destroy 1200 lb. of 
cyanide waste .. . oxidize 800 lb. of ammonia nitrogen. Other 
V-notch models feed smaller amounts of chlorine, to 10 
lb./day. All models can be used for manual, intermittent 
start-stop, or fully automatic operation. And the V-notch 
Variable-Orifice gives you pinpoint control. 


© If you have a water or waste treatment prob- 
lem, W&T has the equipment and know-how 
to solve it. Write Dept. S-148.29. 





la Sew 





WALLACE & TIERNAN INC. 
: (IN STREET, BELLEVILLE 9, NEW JERSEY 

















“What's News 
~ in Mixing? 


\ DISSOLVERS 


. 


4 E a 
e \ 


WORLD-WIDE, 
INDUSTRY-WIDE USERS SAY: 
“COWLES DISSOLVER® EQUIPMENT 
MAKES A BIG DIFFERENCE” 


If your processing requires dispersion, deag- 
glomeration, mixing or dissolving, the com- 
ments of Cowles users all over the free world 
may point the way to substantial advantages 
for you. Here are a few hundreds in our 
files from some 72 countries.— 


ENGLAND 

Xf . extraordinary good results with these pig- 
ments . . . . using our micronized Red Oxide 
obtained a reading of 834 on the P.C. (1-10) 
Scale in 10 minutes . . . . with our Leadchrome/ 
Prussian Bluegreen obtained 81% in 5 minutes.” 


GERMANY 


“With the Cowles we obtain the best wetting out 
within shortest time. This makes it possible for 
us to save on mill passes. Because of this the 
machine has prven o be absolutely invaluable 
to us.” 


ITALY 
“ . . . by using the Cowles as premixer we are 
saving 2 passes out of 3 on the 3-roller mill.” 


DENMARK 
". . ... Certain products which need roller mill- 
ing when using traditional mixing methods, can 
now be produced directly on the Cowles, without 
roller milling.” 


COLOMBIA 


“Your equipment has provided us with such 
excellent results that we want immediately to 
obtain addiional Cowles ... .” 


SPAIN 


“The Cowles Dissolver which we bought has given 
us magnificent results.” 


JAPAN 

“Your equipment works very satisfactorily .... 
It will give high production with the adde 
advantage of easy cleaning and quick change- 
over.”’ 

The high-speed, high-shear principle of the 
“COWLES DISSOLVER” design, plus the unique 
transmission system that is capable of delivering 
over 90% of motor power to the patented im- 
peller, can help you save money, time and space. 


Let us prove it in your plant—at our risk! 
Write today for more ¢ infor 


let 
Pp 





Representatives in 
Principal Cities. 
Convenient Lease 
and Time-Payment 
Plans. 
MOREHOUSE-COWLES, INC 

1150 San Fernando Road Los Angeles 65, Calif. 


SSeseeee ee eee ee eee ee eeeee eee, 
— Please send me information on use of “‘COWLES § 


QWLES 


& DISSOLVER” mixtures in processing (product)...... 1 
a a 
BD cccccccccccccccccccccnscccccccecccccsccsccecece ooo O 
b a 
@ Name ...... eoccccceccccccccccess Title. ....sccecee. a 
t ' 
WON ccnbasnoneenss006sss0snceseseonesenneose coos O 
' 5 
® Address ..... sasesebeseenssesessnsbnenesnneoe sooee El 
' 1 
BOND. <ocaucssasnesoensssne POWs <253% State. .....006 a 
PrTrrreeeetetrtitttttttttttt 
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IF 


MOISTURE 


IS YOUR PROBLEM 


Onyficrtyy, Jie. 
VISION 


885B Wells Road, Wethersfield, Connecticut 
DRYERS—SPECIALIZED CONTROL INSTRUMENTS—TEST STANDS 


DRYER Di 









. moisture in compressed air, 
organic liquids or gases; mois- 
ture that slows down production, 
causes rust, corrosion or ineffi- 
cient processing . . . then you 
need a Kahn Dryer. 

There are Kahn Dryers—and fully 
integrated adsorption systems— 
for every industrial, laboratory 
and military need. Pressures to 
10,000 psi . . . flow rates to 
5,000 scfm . . . heater, heater- 
less, disposable cartridge, and 
regenerative types. For drying to 
dew points of —120° F or lower 

. and selective adsorption for 

higher purity. 
Write for our new booklet, 
“Moisture Is Your Problem”, 
containing the latest facts on 
moisture control. 











Fertilizer must be marketed quickly 
and accurately from manufacturer through 
distributor to user in order to meet to- 
day’s agricultural needs. Allied Chemical 
Corporation, Nitrogen Division, now has 
over thirty Rotron meters serving effici- 
ently at its plants and distribution points 


throughout the country, from which they 


market ammonium nitrate, ammonia and 
urea liquid fertilizer formulations. 

According to Allied spokes- 
men, the Rotron meter with 





ROTRONe 





integral totalizer permits faster transport 
loading to the desired gallonage. By elim 
inating the “‘topping off’ procedure pre 
viously used in loading by weight, they 
have saved time now used to fill and roll 
five or six extra payloads on the road 
every day. This is real money in the pocket 
when distributor stocks need refilling. 
Our experienced engineers will be gla 

to show you how Rotron Whirl-Flo Flow. 
meters can pay off for you, too. write 
today for complete information. 


ROTRON CONTROLS 


Division of Rotron Mfg. Co., Inc. 
67 Bearsville Road, Woodstock, N. ¥. 
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LITERATURE... 


Nitrogen Manufacturing....... 4-page 
illustrated bulletin describes auto- 
matic packaged nitrogen manufac- 
turing system and includes sche- 
matic flow diagram illustrating 
operation. 
275A Louis DeMarkus Corp. 

Oxygen....... Tonnage oxygen plants 
built and operated for your oxygen- 
nitrogen processes. No capital in- 
vestment; you pay only for oxy- 
gen. Details available. 

22-23 *Air Reduction Co. 


Paraformaldehyde..... is the low-price, 
free-flowing white solid. One of the 
most uninhibited chemicals around. 
More specific information is avail- 
able. 
51-52¢ *Celanese Chemical Co. 


Phenol........ Its distillation range is 
only 2 deg. from first drop to dry- 
ness. Data sheets are offered giv- 
ing all specifications on this prod- 


uct. 
221b *Hooker Chemical Corp. 


Phosphorus Trichloride....A clear and 
water-white liquid. 99.9% pure. No 
free phosphorus. Additional infor- 
mation contained in Phosphorus 
Trichloride Data Sheet. — 
221¢c *Hooker Chemical Corp. 


Plastic...... Teflon is easily bondable 
to other materials and to itself with 
commercial adhesives. Complete 
Teflon service to help improve de- 
sign & increase reliability. 

250 *Raybestos-Manhattan, Inc. 


Plasticizers........ Plasticizing of resin 
coatings is covered from acrylics to 
zein in 54-page bulletin that con- 
tains 10 tables of comparative eval- 
uations of plasticizers. 
275B Monsanto Chemical Co. 


Silicones..... New descriptive brochure, 
“Why Silicone-Based Paints Mean 
Less Maintenance” is available. 
Covers the new paints based on 
Silicone resins. 
209 *Dow Corning Corp. 

Sodium Borohydride...... assures pur- 
ity in the manufacture of glycols. 
A new technical bulletin, just pub- 
lished gives details and is available 
on request. Bul. 509. 

103 *Metal Hydrides, Inc. 


Solvent...... New improved Varsol of- 
fers long-lasting freshness. Retains 
its efficient solvency even after long 
storage or many processings in your 
plant. Information. 

219 *Humble Oil & Refining Co. 


Tetrahydrophthalic Anhydride...... 21- 
page technical bulletin gives phys- 
ical and chemical properties, toxic- 
ity, handling precautions and uses 
of chemical. 

y National Aniline Div. 


Construction Materials 


Alloys... .. Information about the prop- 
erties and corrosion resistance of 
Alloy C and other Hastelloy alloys 
contained in a booklet which is 
available on request. 

223 *Haynes Stellite Company 


Alloys......A new folder is available 
listing all of the alloys available 
and gives data on the chemical 
composition of the complete line of 
alloys. 
267b *International Nickel Co. 


_—_——. 
*From advertisement, this issue 





"ALCOA 


good designs made better with aluminum 
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Rohm & Haas reports close-temperature 
approaches, efficient oxygen production with 
Trane Brazed Aluminum Heat Exchangers 


Trane Brazed Aluminum Heat Exchangers, made with Alcoa® Alu- 
minum, are used in the production of tonnage oxygen at the Rohm & 
Haas plant, Pasadena, Texas. (Inset shows assembly unit.) After three 
years of operation, Rohm & Haas reports temperature approaches as 
close as 2°F, operating temperatures as low as —-291°F. Close temper- 
ature approaches give very high thermal efficiency, high recovery of 
refrigeration and consequent economical operation. Ideal for cryogenic 
equipment, Alcoa Aluminum alloys maintain ductility and resistance 
to shock loading at extremely low temperatures. In fact, tensile and 
yield strengths actually improve in the cryogenic ranges without em- 
brittlement. Please send the coupon for more information. 


Warcoa ALU AAINU AA 





Aluminum Company of America, 825-K Alcoa Building, Pittsburgh 19, Pa. 


Please send me the following literature: 
C] 68-10460 Process Industries Applications of Alcoa Aluminum 
CJ 88-11251 Cryogenic Applications of Alcoa Aluminum 
C) 34-11566 Alcoa Aluminum Heat Exchanger Tubes 


Name Title 
Company 
Address 
City Zone State 
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HERE IS A QUICK, EASY WAY 
TO DETERMINE 
TRUE ECONOMIC INSULATION THICKNESS 





Asimple evaluation system from Owens-Corning 


le¢ DIVIDEND ENGINEERING 


Now you can determine the “thermo-economic”’ per- 
formance of any Fiberglas* insulation in any power or 
process application—quickly, easily—and accurately. 
Data never available before the electronic computer 
age have been compiled into a simple, easy reference 
system that can save countless hours of time. This 
system is called Dividend Engineering. It takes into 
account all the fixed and variable factors that affect 
the true economic thickness of the insulation: areas 
to be insulated, cost of heat, capital investment in 


OWENS-CORNING RESEARCH pioneers new ideas in 


276 





insulation, maintenance, installation, capital recovery 
and depreciation. It also includes “hidden” costs 
never before readily computable. The dollars-and- 
cents difference between Dividend Engineering figures 
and those arrived at through previous evaluation 
methods often is astonishing. 


SEND FOR THIS FREE BOOKLET on 
Dividend Engineering. It shows how, with the 
help of this system, you can not only design 
new plants to produce maximum return on 
investment; you can also upgrade existing 
installations to operate more efficiently. Write 
today to: Owens-Corning Fiberglas Corpora- 
tion, Industrial & Commercial Division, 717 


Fifth Avenue, New York 22, New York. 


OWENS-CORNING 


FIBERGLAS 


*T.M. (Reg. U.S. Pat. Off.) 0-C.F. Corp 
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LITERATUKE 2. 


Aluminum.......... A booklet entitled, 
“Process Industries Applications of 
Alcoa Aluminum” is available for 
information on the wide variety of 
applications of aluminum. ; 

275a *Aluminum Co. of America 


Aluminum Conduit........ solves most 
corrosion problems in and around 
chemical plants. It’s light weight, 
nonmagnetic and _ non-sparking. 
Additional information available. 

*Rome Cable Div., Alcoa 


Aluminum Plate...... A new develop- 
ment to cut tank construction costs 
—tapered aluminum plate. Details 
and specifications on this new de- 
velopment are offered. 

239 *Reynolds Metals Co. 


Casting Alloy...... “HOM” is a special 
high nickel alloy developed to pro- 
duce castings that meet high tem- 
perature requirements. Additional 


information. 
311 *The Duraloy Co. 


Coating...... No matter what the size 
or shapes of your product, it can be 
coated better with Kanigen nickel 
alloy. Detailed information in Bul- 
letin 561. 

156 *General American Transportation 


Coating Systems....... Corrosion Data 
File includes a survey of corrosion 
problems in the Chemical Industry, 
data on Systems & a coating selec- 
tor guide. 

46-47 *Pittsburgh Chemical Co. 


Coatings & Enamels...... Imlar vinyl- 
mastic coatings & vinyl enamels 
have been developed for use where 
metal protective finishes are not 
recommended. Bulletin. 
4a *E. I, DuPont de Nemours 


Epoxy Enamels....Corlar epoxy chem- 
ical-resistant enamels have been 
developed for surfaces subject to 
severe corrosive conditions. Tech- 
nical bulletin is offered. 
74b *E. I. Du Pont de Nemours 


Filter Fabrics..... The handy informa- 
tive booklet, “Filter Fabric Facts” 
contains distributors names and 
answers problems related to your 
selection of filter fabrics. 

244 *Wellington Sears Co. 


Glass Fabrics..... Many weaves of glass 
fabrics engineered for liquid filtra- 
tion, plastics lamination, high temp. 
dust collection or insulation. Sam- 
ples are offered. 

L278 *National Filter Media Corp. 


Insulating Cement....4+1 Plus insulat- 
ing cement is effective up to 2100F. 
Provides a comfortable margin of 
protection for excellent thermal ef- 
ficiency. Data. 

97 *Baldwin-Ehret-Hill, Inc. 


Insulation....Careytemp is a new pipe 
and block insulation material fea- 
turing high moisture resistance, 
low shrinkage and high acid and 
corrosion resistance. 

10-11 *Philip Carey Mfg. Co. 


Insulation... .... Integrated pipe insula- 
tion of metal jacketing, high tem- 
perature calcium silicate insulation 
and moisture barrier in one fabri- 
cated unit described in bulletin. 
2774 Johns-Manville 


Lead Products...... These products in- 
clude chemical lead sheets to your 
requirements; pipe, bends, traps & 
Standard fittings. Bul. 162, the Lead 
Handbook for the CPI. 

128 *American Smelting & Refining 


el 
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Butler aluminum tanks 
prevent product contamination at 
Dow Chemical’s Saginaw Bay Division 


This aluminum storage installation maintains product purity for the 
polychemicals department of Dow Chemical Co., Bay City, Mich. Used 
for polystyrene, polypropylene or polyvinyl chloride, these bolted tanks 
were fabricated of ALCoA® Aluminum by the Bulk Storage Division of 
Butler Manufacturing Co., Kansas City, Mo. Many sensitive chemicals 
and oils are handled today in aluminum to avoid product degradation 
or decomposition. Moreover, low initial cost and no maintenance make 
aluminum an economical investment. We'd like to send you more in- 
formation. Please mail the coupon. 


\ £ LCOA ALY 


ALUMINUM COMPANY OF AMERICA 








Aluminum Company of America, 825-KK Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries: 
(1) 34-10197 Aluminum Pipe and Fittings 
O) 34-10418 Alcoa Unitrace: Combines Piping and Tracing in One Unit 
(J DD-514_ Alcoa Duotrace Technical Report 
() 68-10460 Process Industries Applications of Alcoa Aluminum 
() 50-19415 Welding Alcoa Aluminum 


Name eres || | (ee 
Company = 

Address 
City. Zone 
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“LIQUID FILTRATION “PLASTICS LAMINATION 
*HIGH TEMPERATURE DUST COLLECTION - INSULATION 


Tell us your application , we will send you samples 


Wrav vers of Industrial Filter wane for over Fifty Years 






‘ATIONAL FILTER MEDIA Corporation 


General Offices and Mills: New Haven 14, Conn.; Western Office and Factory: Salt 
Lake City 10, Utah, Sales Offices—Representatives: Atlanta, Ga., 990 Lindridge, N.E.; 
Cleveland 39, Ohio, P.O. Box 9407; Monterey Park (L. A. Area), California, 664 Monterey 
Pass Road; Chicago, III., 6034 N. Cicero Avenue; Houston, Texas, 1607 Jefferson Avenue; 
Toronto, Ontario, C.P.R. Roadway, 1119 Yonge Street. 
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/ THESE 

' 

1 ADVANTAGES 
: 


, MAKE 
"Wien clae 


DARNELT 


CASTERS « WHEELS 


YOUR BEST BUY 








ee. 
Bit alerts Dae Prsckaws |... . 4 


RUBBER TREADS . . . a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage. 


RUST-PROOFED . « by zine plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


LUBRICATION .. . all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up" under at- 
tack by heat and water. Zerk fittings are 
provided for quick grease-gun lubrication. 


STRING GUARDS . . . Even though string 
and ravelings may wind around the hub, 


these string guards insure easy rolling at 
all times. 


Look in the 
YELLOW PAGES 
DARNELL 


aS aR ce 
. 


Your FREE 









DARNELL CORPORATION, Lro. 


DOWNEY (Los Angeles County) CALIF. 
37-28 SIXTY-FIRST, WOODSIDE 77, L.I., N.Y. 
36 NORTH CLINTON ST., CHICAGO 6, ILL. 
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LITERATURE . . « 





| Material of Construction...... Booklet 

|” B-111B “Properties of Kennametal” 
and the new booklet B-666, “Proven 
Uses of Kennametal and Kentan- 
jum” are available on request. 
L292 *Kennametal Inc. 


Mechanical Packing........ for all re- 
quirements. Lengthen the life of 
shafts, reduce friction and heat and 
minimize wear & maintenance. 
Literature is offered. 

232 *Hercules Packing Corp. 


Mechanical Packings...... A full line of 
mechanical packings such as high 
pressure asbestos, rotary pump 
packings, valve packings and many 
others. 

949 *Belmont Packing & Rubber Co. 


Metal Protective Finishes....... Dulux 
metal protective finishes can take 
eare of 85% of your maintenance 
painting requirements. Details in 
technical bulletin. 
74c *E. I. Du Pont de Nemours 


Metallic Medium...... Neva-Clog serves 
best as a resin retainer, regenerant 
distributor, granular carbon sup- 
port, precoat filter medium. Details 
in Bulletin 613. 

L300 *Multi-Metal Wire Cloth Co. 


Mortars...... Polysulfide-base mortars 
provide a smooth or skidproof sur- 
face, as desired and are ready for 
traffic in less than one day. Bro- 
chure FC-100 is available. 

58 *Thiokol Chemical Corp. 


Pipe Protection Tape........ Scotchrap 
pipe protection tape to protect any 
metal surface from rust caused by 
fumes, oil, water, caustics greases 
& most solvents. 

TL283. *Minn. Mining & Mfg. Co. 


Refractories...... to answer your spe- 
cific needs. Varied unusual refrac- 
tories to solve unusual problems. 
Further information is contained in 
descriptive brochures. 

54-55 *Carborundum Co. 


Silicone Heat Resistant Finish....... 
Brochure shows how Sicon achieves 
more product appeal .. . withstands 
550 F. temperatures without loss 
of color or gloss. 

R294 *Midland Industrial Finishes Co. 


Tank Linings...... Triflex lining is a 
combination of hard rubber sand- 
wiched between soft rubber that 
Stands the most corrosive acids. 
Information is available. 

1 *B. F. Goodrich 


Tile..... Acid-proof Duro tile for the 
most durable chemical resistant 
floors. It is dense and non-absorb- 
ant throughout the entire thickness. 

125-126 *Harbison-Walker Refractories 


Welding Aluminum....... Literature is 
available giving detailed informa- 
tion welding aluminum in your 
varlous applications and may be 
had upon request. 
277d *Aluminum Co. of America 


Electrical & Mechanical 


Couplings... .... for every operation that 
Calls for quick, tight connections. 
Available in brass, malleable, stain- 
less, aluminum, etc. Details in illus- 
trated Catalog C-11. 

*Ever-Tite Coupling Co., Inc. 
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"ALCOA 


good designs made better with aluminum 





Aluminum cooling system at Oak Ridge 
includes Tube-Turn fittings 


At Oak Ridge National Laboratory, a cooling system utilizing alumi- 
num forces more than 12,000 gal of water per minute through the 
research reactor. Welding fittings up to 24 in., thought to be the world’s 
largest of aluminum, were made with Alcoa® Aluminum by Tube Turns 
Division of Chemetron Corporation, Louisville, Ky. Aluminum was 
selected to maintain purity of the demineralized water. Other advan- 
tages: aluminum’s low cost, corrosion resistance and superior heat- 
transfer ability. To take advantage of Alcoa’s 35 years of heat exchanger 
experience, please send the coupon. 


Warcoa ALUAAINU HM, 





Aluminum Company of America, 825-X Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature: 

1) 34-10197 Aluminum Pipe and Fittings 

(1) 68-10460 Process Industries Applications of Alcoa Aluminum 

(1 34-11566 Alcoa Aluminum Heat Exchangers and Condensers 
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SNUBBERS 
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DISHED 
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___ INLET 
CONNECTION 






Troublesome noise is permanently silenced by 
a patented principle of “snubbing” the exhaust 
surges. In no way is the operating efficiency 


5 


2g 


VACUUM PUMP 














of the equipment impaired. There are no mov- 
ing parts...no maintenance...no repairs. 
Fabricated of heavy-gauge, high-grade steel 
for a long life of dependable service. If noisy 
exhausts are your problem contact us now. We 


have never failed to solve a noise problem. 






“\\ A BURG 
The Sound,Engineoning People 
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LITERATURE .. . FRATURE . 


Drives...... In addition to defining ad} »mocoupl 
justable speed drives and their rokf"coyples 
in industry, brochure 6999 deal configura 
with product. description and ap. f profit 
plication, and factors in selection, type fill ¢ 

General Electric Cp 948 





Drives & Couplings..... ;8 stock driveshpines..... 
and 11 stock couplings for fracfacations. 
tional to 1,000 hp. requirement} ¢andards 
listed in 20-page bulletin that ip. 1 hp to : 


cludes a simplified selection} tion j 
method. a wi “ 
280B Dodge Mfg. Corp 


Dry Fluid Drives....Flexidyne is avail. 
able, off the shelf, in Drives & Handlir 
Couplings. Capacities range from 
fractional to 1,000 hp. Technical 


bulletin. 
*Dodge Mfg. Corp, Eaieie -aoe! 
: until you 
Electrode Glands...... provide pressure] can be shi 


seals for electrical leads into sys-| with comr 
tems operating from .005 microns} won’t ope: 
absolute to 2500 psi. Details in| 163 

Catalog 960 which 1s available. 


240c *Conax Curppveyor Syst 
solutions 
Expansion Joints...... Catalog AD-13i] handling | 


contains information on solid tef-and great 
flon and _ teflon-lined expansion| these cust 
joints for chemical processing ap-| 40-41 
plications. 
134 *Garlock Incpms 
other corr« 
Gas Turbines...... Full details on howfrom Nick 
305 gas turbines can bring youbooklet, ‘ 
lower first cost, reduced floor space of Nickel’ 
& installation costs in Bulletin 186] 267a , 
143 *Clark Bros. Co 
s Transpor 


Motors...... Key manufacturing opera} & econom 
tions employed in maintaining thq lor-Whart« 
required close tolerances are de4for bulk 
scribed in “The Fine Art of Build] pressed ga 
ing Better Motors”. 66 
38-39 *Elliott Companai, 





» SOASOOE I 

Motors........ Syncrogear motors offey stacked in 

the most features to provide longinto warer 

life and dependability. A colo) & enginee 

illustrated brochure, No. F-1880 igBL317_ *Px 
available on request. . 

319 *U. S. Electrical Motors, IncHlerials Han 

veyor tran, 

Oil-Break Starters....Type ZHS startyized or gr 

ers are specifically designed foyhigh efficie 

dusty, corrosive atmospheres. De-letin A-23. 
tails on this line are contained in 315 


Bulletin 8130. 
73 *Square D Companywes, Industr 
a problem 
Packing Rings...... are precision madgccunting, 
to always give you a perfect seal4weight dat 
no matter how difficult the speciajtion is ava 
sealing requirements of your ap{294a 
plication. Information. 
67 *C, Lee Coogttor-Shovel 
loader has 
Rotor Motors.... Ranging in size fronjintake. 
1-30 hp., motor designed to mee}Handling f. 
requirements of any wound roto}for details. 
application including _ elevators}157 *T 
hoists, etc., is described in bulletin 
280C Louis Allis Cofk...... Mo 
|@ new sta 
Speed Reducers...... Right angle horlyServiceabili' 
zontal type YB speed reducers argcost. Comp 
detailed in Bulletin 2100 while typéture data a 
Y parallel shaft speed reducers ar4129a 
in Bulletin 1100. 









12-13 “The Falk Corpfating Cony 
; .|Variable sti 
Speed Reducers...... Spiral bevel-helij provide inf 


cal reducers for high efficiency ing speeds 
heavy drive applications. Detailjare gescrib 
are contained in Catalog 42C whicl}ggra Step 
is available. 
228 *D. O. James Gear Mfg. CoRehouse Se 


‘4 fo ion 
Thermocouples........ Cono-Clad min and builtcit 


eral insulated thermocouples elim x 

inate corrosion & contaminatid] op Pocciag a 
potential. Facts are contained } 207 
Bulletin 300 which is offered. 
240a *Conax Com 
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8 ad+rmocouples....... Ceramo thermo- 
r roel couples can bend to almost any 
deals| configuration. More than 48 pages 
| ap- of profitable information on every 
Ction| type fill Catalog TC-4. | 

C Co) 948 *Thermo Electric Co., Inc. 


bines......- built to customers’ speci- 
-T fications, including API and NEMA 
standards. A complete range from 
1 hp to 250 hp. Further informa- 
W tion in Catalog 200. 

151 *Coppus Engineering Corp. 









































Handling & Packaging 


neroieie: Bemi-Strip bags won’t open 
Tuntil you grab the tab. Products 
can be shipped, stored and handled 
with complete confidence that they 
won’t open accidently. 

163 *Bemis Bro. Bag Co. 


pveyor Systems...... for tailor-made 
solutions to your bulk materials 
handling problems. New efficiency 
and greater profit is possible with 
these custom-made systems. 

40-41 *Barber-Greene 


Oe for handling chlorides & 
other corrosive chemicals fabricated 
from Nickel 200. An informative 
booklet, “Engineering Properties 
of Nickel” is offered. 

267a *International Nickel Co. 


Transports...... Extreme mobility 
& economical storage make Tay- 
lor-Wharton gas transports ideal 
for bulk transportation of com- 
pressed gases. Information. 

66 Harrisburg Steel Co. 


WOE ia ssisiecs Loads can palletized or 
stacked in any pattern, also put 
ginto warehouse storage. Literature 
& engineering details are available. 
ifBL317_ *Power-Curve Conveyor Co. 


rials Handling...... Portable Air- 
veyor transfer units convey pellet- 
ized or granulated materials with 
high efficiency. Full details in Bul- 
De-letin A-23. 

315 *Fuller Company 
wes, Industrial...... When you have 
a problem in weighing, testing, 
ccunting, batching, sorting or 


ealjweight data processing. Informa- 
ecialtion is available. 
ap4294a *Toledo Scale Corp. 


tor-Shovel...... Model H-25 Pay- 
loader has dual-filtering of engine 
intake. “Industrial Materials 
Handling from A to Z” is available 
rotoyfor details. 

157 *The Frank G. Hough Co. 


Jorpfating Conveyors....Conveyors with 
; variable stroke positive drive that 
hen Provide infinitely variable convey- 
y q28 speeds from zero to maximum 
id are described in brochure 361. 

281A Stephens-Adamson Mfg. Co. 


. CoRehouse Scales...... Complete in- 
min formation on both self-contained 
jim424d built-in scales to cut costs and 
atiof S2VC time when weighing materials 
qd if22 power or hand trucks. 

207 *Fairbanks, Morse & Co. 
oT 
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"ALCOA 


good designs made better with aluminum 





Alcoa Aluminum stands up at cryogenic 
temperatures in oxygen plant designed and 
manufactured by Air Products, Inc. 


At this oxygen plant built by Air Products, Inc., Allentown, Pa., for 
production of organic chemicals, aluminum was the logical material 
for construction of cryogenic equipment. ALCOA” Aluminum alloys 
have the ability to maintain ductility and resistance to shock loading 
at extremely low temperatures. In fact, tensile and yield strengths actu- 
ally improve in the cryogenic ranges without embrittlement. Add low 
cost and ease of fabrication—small wonder that aluminum is pre- 
ferred for low-temperature process vessels and transportation equip- 
ment. The coupon will bring you more information. 


Warcoa ALU AAINU AA 


é ALUMINUM COMPANY OF AMERICA 
Aluminum Company of America, 825-XX Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 
O 68-10460 Process Industries Applications of Alcoa Aluminum 
O) 88-11251 Cryogenic Applications of Alcoa Aluminum 
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Cryogenic route best for economieal production of 


Low-temperature techniques have 
proved to be the modern route to 
greater economies and general all- 
round process efficiency in the recov- 
ery and purification of numerous 
gases. Methane is a typical example. 

Impurities in the feed gas are first 
localized and removed at a single 
point in the process. This is followed 
by low-temperature separation of the 
Methane, resulting in a product of 
the highest possible purity. 

Air Liquide Methane plants, as 
with all our low-temperature plants, 
are built to exacting standards and 
the application of Cryotechniques de- 
Thousands of Air Liquide plants of 


every type are in use throughout world 
industry. Here are some of them: 


@ Air Separation—oxygen, nitrogen, 
and rare gases 

Coke-Oven Gas Separation 

Refinery Gas Separation 

Methane Purification 

Natural Gas Liquefaction 

Pure CO Production 

Heavy Water—for Atomic Reactors 

Hydrogen Liquefaction 

Helium Recovery 


RESEARCH 
GRADE 


METHANE 


in INDUSTRIAL VOLUMES 





veloped over more than half a 
century of experience. 

Design practices are conservative 
and we use the highest quality mate- 
rials and construction methods—the 
hallmark of Air Liquide plants every- 
where. 

Custom design is our specialty. 
Write or call if you plan increases or 
modifications in your plant, whether 
for Methaneorother gaseous products 
—Air Liquide Cryotechniques may 
provide the answer to your problems. 

For further information on Meth- 
ane production, write for Bulletin 
CH4-1M-61-3. 








AMERICAN 


AIR LIQUIDE 


ENGINEERING & CONSTRUCTION DIVISION 





OLDEST IN EXPERIENCE NEWEST IN DESIGN 





713 Chrysler Building, 405 Lexington Avenue, 
New York 17, N.Y. Tel: YUKON 6-6544, 

In Canada 

L’Air Liquide, 1210 Sherbrooke St. W., Montreal 
Tel: VI. 2-5431. 
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Heating & Cooling 


Air Preheaters...... Ljungstrom pack. 
age air preheaters for use on boilers 
from 25,000 to 250,000 pounds of; 
steam per hour. Details in 14-pag: 


booklet. 
242 *The Air Preheater Corp 
Caleiners & Coolers...... Combinatior 


rotary calciners and coolers hay 
no equal in treating ores, meta 
oxides, various chemicals, etc. Bu. 
letin 118-R is offered. 

251 *Bartlett-Snow-Pacific, Inc 


Electric Heaters. ...Chromalox Flange. 
Type Electric Immersion Heater; 
are ideal for high-temperature 
high-pressure applications. Details 
in catalog 60. 

L260 *Edwin L. Wiegand Company’ 


Gradiation Heating...for batch proces- 
sing a long list of heat-sensitive 
materials. Complete details on this 
system may be had upon request. | 
R255 *Selas Corp. of America 


Grate-Kiln System...... produces con- 
sistent high quality using less fuel 
Outproduce conventional rotary 
kilns of the same length by 50% 
Further information is available. 
48-49b * Allis-Chalmer 


Heat Exchanger....... Selection of the) 
right titanium heat exchanger is 4 
sure-fire way of controlling you 
costs. Performance data & fabrica- 
tion are offered. 

68 *Titanium Metals Corp. of America 


Heat Exchangers...... Liquid-Gas hea 
exchanger units can be supplied ir 
any alloy, any size, for any an 
plication. Additional informatio 


ls offered. 

257 *Marlo Coil Co 
Heat Exchangers... ....to solve — 

problems of cooling under intens 


pressures for many types of chemi- 
cal, petroleum and _ petrochemical 
applications. Bulletins offered. 

246 *The Vilter Mfg. Co 


Heat Exchangers........ Transaire air- 
cooled heat exchangers have found 
wide acceptance in areas wher 
water cooling is impractical or pi 

] 





possible. 
63 *Yuba Consolidated Industrie 


Heat Exchangers & Condensers.... 
Literature has been prepared t 
show the advantages of using alu 
minum for heat exchangers & con 
densers and is available on request 


279 *Aluminum Co. of America 


Heating Products...... Catalog 956 cov 
ers Grid unit heaters, blast heater 
and radiators. Designed for opera 
tion on steam pressure up to 2) 
PSI 450 degree temperature. 


TC317 *D. J. Murray Mfg. Co 
Mechanical Traps...... for gas, gas0- 


line, air, steam or interface service 
Catalog 500, “Mechanical Traps 
For Steam, Air, Gas” is available 
on request. 

*W. H. Nicholson & 00 


Organic Liquid Heaters...... can b 
modified to meet a wide range % 
job requirements. They can 
arranged for firing with most coll 
mercial fuels. Information. { 
83 *Union Iron Work 
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"RUST w~ 


for any metal surface Protect any metal 


surface from rust 
caused by fumes, oil, water, caustics, greases and most 
solvents. This tough polyvinylchloride pressure-sensitive 
tape provides positive protection on any clean, dry sur- 
face and conforms to odd or irregular shapes. Easy to 
apply, “SCOTCHRAP” Brand Pipe Protection Tape re- 
quires no special application technique or equipment 
and is always ready for use.‘“SCOTCHRAP” is available 
from your 3M supplier, or write: Electrical Products 
Division, 3M Company, 900 Bush Ave., St. Paul 6, Minn. 


COTCHRAP** 8B A REGISTERED TRADEMARK OF 3M CO., ST. PAUL 6, MINN, 


am MINNESOTA MINING E MANUFACTURING CO. 


.—— 


An excellent sequesterant 

.. to inactivate troublesome 
metallic ions...to chemically 
dissolve deposits and also 
stabilize them in the solution. 
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sXe) ah daloy—{— 


hard-to-handle 
fluids 


e CORROSIVE 

e ABRASIVE 

e VISCOUS 

e THICK 

e HEAVY 

e QUICK SETTLING 
e VALUABLE 

e SENSITIVE 

e HAZARDOUS 








SHRIVER 
DIAPHRAGM 





Thousands of Shriver pumps han- 
dling materials that clog or wear 
out other pumps all too quickly 
have proved their amazing serv- 
ice economy record. It will pay 
you to get Bulletin 148. 


T. SHRIVER & CO., Inc. 


802 Hamilton St., Harrison, N. J. 
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|TERATURE 
Packaged Boilers........ Sizes through 
600 hp . . . oil, gas and combina- — j gustrial 
tion oil-gas firing . . . larger sizes extrem 
in Springfield water-tube boilers. sealed 
Booklet, “How to Select_a Boiler.” |  prated. 
*Cleaver-Brooks Co. availab 
Plate Heat Exchanger..... Case history , Gla 
brochure details actual process- instrument 
ing applications while catalog de- on thi: 
aren to al arel scribes models ranging from 500 pneum: 
re | e to 500,000 lbs/hr. capacity. tained 
42-43 *De Laval Separator Co. availab 
: ‘ Steam Traps........ The 48-page book 44-45 
6) SIZe- faze vreadrela gives complete information and de- vel Cont 
tails on steam traps. Also informa- capacit 
tion on design, construction & tive ele 
operation of Inverted Bucket Traps. of appl 
f un fea ‘e) a S with 263 *Armstrong Machine Works able. 
t 
Steam Traps...... Type TD-50 can be /| Tesie 
used to control moisture content vel Swit 
7 . automatically. Other advantages or pres 
a SIN le aa | {| include simplified piping, saved treme 
fe space, easy maintenance. Informa- | tion ar 
tion. tions. I 
132 *Sarco Company, Inc. 243 0=C'* 
Steam Traps..... Series 30 is the steam iquid Lev 
trap for peak efficiency. Series 130 ing pri 
combines a_ Series 30 trap, a on the 
strainer & blow-down valve. New magnet 
bulletin T-1743-B offered. availab! 
75 *Yarnall-Waring Co. TL313 
Granulating, pulverizing, dispersing, dissolving, pulping and chopping tea Fi 
...all 6 functions can be performed on the Stokes Tornado Mill at higher Instruments & Controls = 
ey ied : : : with g 
efficiencies and greater product yields than conventional mills. A look at : ; to 100 | 
: : : . Alarm Indicating Monitor....... offers upon r 
the advanced design features of the Stokes Tornado Mill will tell you why: centralized monitoring of all im- 234 
portant variables. The AIM is 
ory shi and —— Further Preumatic 
pos ; : ‘ information is available. 
rt ceschoopag ae feature — on working area etn 139 *Hagan Chemicals & Controls ae oo 
“dead”’ spots. Products are expelled at the precise moment they ; = ing pre 
reach the desired size. There’s no overworking . . . fines are reduced mae od "ie ee eS -_ 
to a minimum .. . for maximum product uniformity. water- and waste-treatment prob- 
oom More information is avail-  Pulsation § 
ili n rariaty : . z able on request. effective 
e Versatility. A wide variety of processing chemicals and other ma 373 WWalice t Tieen Bee, a 
terials can be handled efficiently . . . including wet, sticky and heat tion. F 
sensitive materials that other mills can’t process without clogging Control Center......New SpaceMaker and opt 
r damagi tl luct control center is the first completely 280 4 
or damaging the product. new 2- to 5- kv. motor controller 
; : ; : in more than a decade. Further Receiver... 
e Easier-To-Clean. Entire working section can be cleaned and re- details are available. graphic 
placed in a matter of minutes, making it easy to switch from one 48-49e Allis-Chalmers — bi 
product to another. Controls...... A wide variety of heavy Comple 
duty controls for it aed pressure 142 
ili / 1 : . or temperature applications are 
e Portability. Mounted on casters, the Tornado Mill goes where the available. Detailed information  Rotameters 
work is... gives greater utility and convenience. may be had upon request. control 
61e *American-Standard high “ 
ini ; a aoe , eee ee : nomica 
° Minimum Maintenance. rhere are only two spare parts required, ae ElectriK Tel-O-Set sys- prepare 
Sturdy construction throughout ensures smooth, vibration-free tem has many features that save signers. 
operation even at high speeds. time in getting on stream, and keep 285A 
maintenance to a minimum. No ’ 
external power is required. hermocouy 
r - ary 14-15 *Minneapolis-Honeywell — c 
~ . a) ~ TOERS TORNARD e S Ww 
; | WRITE FOR LITERATURE con- Feeder...... Merchen feeder gives you lies. Ci 
_e taining handy chart which shows by greater feeding accuracy because G100-5. 
direct comparison that Stokes of its sensitivity. It is compact R288 
Tornado Mills produce more us- & gives you _hour-to-hour accur- frenea 
; able material per hour than con- gaa feeding & blending. In- ge 
ventional mills. The extra capacity : ‘ . measure 
you get with the Tornado can bring a72 Wallace & Tiernan, Inc. roto 
= big savings to your milling opera- Gage......Liquid level gage sets guar- mation 
SC frente ti : EE SERINE SOLIS te lle Miia 2 ORES Sh stitee ve 
copmegengeny ae see eR on ener WB tion. Write for your copy today. antee clearer visibility, unmatched 61b 
tab : a accuracy at temperatures from 
sub-zero to 750°F. Complete infor- ' 
mation available. Pipes 
247 *Penberthy Manufacturing Co. f 
Gauges........ Dial-type gauges show fu P 
tank contents at-a-glance. Avail- “'— 
. . . + tet able to measure and indicate virtu- Rome 
Size Reduction Equipment Division ally any liquid at tank site or re- =, 
motely. Literature. _ on requ 
F. J. STOKES CORPORATION, 5500 Tabor Road, Philadelphia 20, Pa. 253 *The Liquidometer Corp. oa 
STOKES INTERNATIONAL: PHILADELPHIA e TORONTO e LONDON * From advertisement, this issue + From = 
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jndustrial Thermometers. ..... provide 
extreme accuracy, are hermetically 
sealed and can be externally cali- 
| rated. Detailed information is 
available on request. 

6la *American-Standard 


jnstruments....... The complete story 
on this line of instruments, both 

eumatic and electronic is con- 
tained in Bulletin 13-18 which is 





available. 

44-45 *The Foxboro Company 
Level Control...... Electr-O-Probes are 

capacitance-actuated _super-sensi- 


tive electronic relays. For a variety 
of applications. Bulletins are avail-- 





able. 

| TR314 *Instruments, Inc. 
vel Switches...... designed for open 
or pressurized systems. Feature ex- 


treme resistance to demagnetiza- 
| tio and multiple switching func- 
tions. New folder RC-765 is offered. 
, 248 *Robertshaw-Fulton Controls 


quid Level Control...... The operat- 
ing principle of Magnetrol is based 
on the proper use of a permanent 
magnet. Further information is 
available on request. 
13 *Magnetrol, Inc. 


etered Flow Control...... will auto- 
matically measure and_ transfer 
with great accuracy at capacities 
to 100 G.P.M. Details may be had 
upon request. 
234 *Waukesha Foundry Co. 


Pneumatic Transmitter........ The 273 
offers the widest differential pres- 
sure ranges, the highest safe work- 
ing pressures & widest variety of 
housing materials. Data. 

258 *Barton Instrument Corp. 


Pulsation Snubbers...... are the most 
effective control measures available 
to eliminate pulse-induced vibra- 
tion. Equipment performs better 
and operating costs are reduced. 

280 *Burgess-Manning Company 


Receiver........ New Series 670 Meta- 
graphic receivers measure only 7” 
wide by 74%” high on panel and 
come in a wide selection of models. 
Complete data are available. 

142 *The Bristol Company 


Rotameters raving How measurement and 
control of flow rates in pipes as 
high as 48 in. can be done eco- 
nomically is described in bulletin 
prepared for engineers and de- 


signers. 
285A Brooks Instrument Co. Inc. 
thermocouple Wells....... Nine basic 


types of standard pressure-tight 
wells, with or without T/C assemb- 
lies. a details in Catalog 


R288 *Minneapolis-Honeywell 


Transducers eens Norwood transducers 
can be used wherever precision 
measurement of static and dynamic 
pressures are vital. Detailed infor- 
mation is available. 

61b *American-Standard 


Pipes, Fittings & Valves 





(tuminum Pipe & Fittings..... A book- 
, let describing aluminum pipe and 


tions and dimensions is available 
on request. 
2a *Aluminum Co. of America 


*p. . : . 
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Why caustic 
and chlorine are 
Key Chemicals 
at Wyandotte 








Big volume? Long experience? Both count, and 
we have both. But far more significant than our total 
chlorine-caustic tonnage is the purity of every ounce 
of every order we ship. It’s the highest. You can 
count on it: it's guaranteed. And long experience has 
full value only if it is put to work for the customer... 
ours is. May we put our experience to work for you? 
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fall Valve...... Flo-Ball offers top en- 

try, in-line. maintenance, top & 
bottom guided ball, double seats, 
' flanges integral with body and 
other features. 
33-34 


jreather Valve..... The new Varec all- 
weather breather valve works per- 
fectly in —60 deg. winter and 
+125 deg. summers. Complete in- 
formation in Bulletin No. CP-2701. 
153 *Vapor Recovery Systems Co. 


*Hydromatics, Inc. 


futterfly Valves....... Resilient seated 
butterfly valves save space, save 
weight, save cost and save trouble. 
Control may be manual or auto- 
matic. Bulletin 590X. 

R292 *W.S. Rockwell Co. 


ttings..... are made to specifications 
which exceed the requirements of 
applicable A.S.T.M., A.S.A. & M.S.S. 
codes. Further information in Bul- 
letin 416. 
105 *Flowline Corp. 


tubing or rolled plate. The story 
on these quality fittings is con- 
tained in Bulletin 60C which is 
available on request. 

59 *Midwest Piping 


pn Bo made from either seamless 


ittings & Valves...... Four bulletins 
list and describe complete line of 
180 fittings and valves with engi- 
neering drawings, photographs and 
technical data. 
287A Cherry-Burrell Corp. 


pate Valves..... New living wedge gate 
valves are available in 150 and 300 
pound ASA ratings, 2” to 24”. De- 
tails on these valves may be had 
upon request. 

28-29 *Walworth Co. 


inch Valve Systems. ...Massco-Grigs- 
by Hydral-60 system consists of 
one or more pinch valves with a 
single automatically operated hy- 
draulic pump. Catalog 609. 
L290 *Mine & Smelter Supply Co. 


ipe......safely handles 94% of known 
corrosive solutions. It is light- 
weight and no painting or main- 
tenance is necessary. Further de- 
— are available. 

*Fibrecast Company 


——— Lined Pipe, fittings, 
valves and pumps are available for 

systems operating from vacuum to 

300 psi, from below zero to 200F. 

Information is offered. 

124 *Saran Lined Pipe Co. 


Pipe Product...... A technical report 
on Duotrace, a product which con- 
tains two trace passages a prod- 
uct passage integrally extruded in 
a Single pipe is offered. 

277e *Aluminum Co. of America 


riping & Tracing...... A bulletin de- 
scribing Unitrace which combines 
piping and tracing in one unit is 
Offered and may be had upon re- 
quest 

277b *Aluminum Co. of America 


\plit-Body Control Valves...... A va- 
riety of split-body styles are avail- 
able for more flow capacity. In- 
formation is contained in Bulletin 
S-B which is available on request. 
36-37 *General Controls Co. 


Tubes... ..Condenser and heat ex- 
changer tubes are available in over 
50 metals and alloys along with 
Duplex tubes in various materials. 
Further information is offered. 

152 *Bridgeport Brass Co. 
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e/ St. Louis 


Every railroad, highway, and seaway in the North 
leads to Wyandotte's plant on the hub of the Great 
or to a strategically located storage point. 
Users pick their mode of shipment for its most eco- 
nomical cost and convenience. Big volume and long 
experience have made caustic and chlorine Key 
Chemicals at Wyandotte. That means made right... 
and shipped right for you. Let us serve you. 


WYANDOTTE 


Lakes... 


Milwaukee 
e 


Chicago 


Key Chemicals from Wyandotte 


caustic and 
chlorine 






Cm WYANDOTTE’S 
Joliet BRAYTON 
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Cut metering pump valve 
maintenance with the 


EXCLUSIVE 
CLARK-COOPER 
LIQUID-END 


yor 
Ez 
DROP-OUT CONSTRUCTION of the 
Clark-Cooper liquid-end permits easy E 

removal of ball check valves for main- 

tenance and inspection. Simply unscrew threaded end-plugs. 
No need to disturb suction or discharge lines. 


HIGH, REPRODUCIBLE VOLUMETRIC EFFICIENCY of Clark-Cooper 
Metering Pumps is achieved through individual valve units con- 
sisting of a ball, seat and cage. Units are self-aligning, inter- 
changeable and self-cleaning. Flow passages are unrestricted, 
service life is longer, closure is consistently firm and effective. 


FACTORY ACCURACY is assured when check seats or balls must 
be replaced in the field. Only Clark-Cooper precision balls, seats 
and cages guarantee an automatic return to factory volumetric 
accuracy every time. 


LOW N.P.S.H. REQUIREMENTS of Clark-Cooper Metering Pumps 
make them ideal for handling liquids at or near their boiling 
points, or liquids of high vapor pressure. 







SOX 


<< 






NY 


Whitt, 


LES 
SSS 





X 
SS 


. » 
I ‘ . 
= SS * 
\ EN 





If you require additional information on Clark-Cooper Metering 
Pumps, we will be happy to supply it. Better yet, specify a C/C 
Pump on your next pumping application. See for yourself the 
many benefits it provides in actual operation. 


Available in a variety of materials for any corrosive application. 


CLARK-COOPER DIVISION 


FREDERIC B. STEVENS, INC. 
Palmyra, New Jersey 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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THERMOCOUPLE 
WELLS 


Nine basic types of standard pressure- 
tight wells, with or without T/C assem- 
blies, and any type of special wells made 
to order. All are beta-gage checked for 
concentricity. Thermocouple wells are 
among thousands of accessories—all 
available from a single dependable 
source—that CaN penne 

help your instru- | 
ments perform at 
their very best. 





Get complete de- 
| tails from your 
| nearby Honeywell 
| field engineer, or | 
| write today for 
Catalog G100-5. 














| MINNEAPOLIS-HONEYWELL, Wayne and 
| Windrim Avenues, Philadelphia 44, Pa. 
In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


Honeywell 
Fouts ww Coutiol 
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to many high temperature-pres- 


sure problems. 
455 “Timken Roller Bearing Co. 


ubing, Welded Steel..... Prevent cor- 
rosion when the pressure’s on 
with welded stainless steel tub- 
ing. Available in Schedules 40S, 
10S & 5S. Booklet 8591. 
138 “Welded Steel Tube Institute 


alve...... The completely new design 
No. 23 sampling or drain valve has 
a reciprocating stem to eliminate 
galling at seat surfaces. Details in 
No. 23 Valve Catalog Sheet. 
296 *Jerguson Gage & Valve Co. 


Valve Manifolds...... RegO safety re- 
lief valve manifolds cost far less 
to buy, far less to maintain. Pop- 
action design keeps product loss 
to a minimum. 

9 *The Bastian-Blessing Company 


alves made from Aloyco 20, a 
stainless alloy of exceptional ver- 
satility. Resistant to a broad range 
of acids as well as alkalies, to help 
with your corrosion problem. 

78 *Alloy Steel Products Co. 


Valves...... for the control of hot, cold, 
erosive, corrosive or viscous fluids. 
Designed to accept all standard ac- 
tuators. General Catalog 1500-E is 
er 





*The Annin Company 


Nalves. ... Applications, features, opera- 
tion, sshhematic drawings and prices 
of 15 solenoid valves given in 16 
page catalog “Condensed Valve 
Supplement.” 
289A Automatic Switch Co. 


Valves...... Bulletin 15-9 provides in- 
formation on proper sizing of valves 
for any application in throttling 
flow of extremely abrasive slurries 
or liquids. 
289B Clarkson Co. 
Valves...... New 8”, 10” and 12” Tefion- 
sleeved, non-lubricated plug valves 
are now available. Also available in 
bottom-entry, 3-way design & 
choice of metals. 
107 *Continental Mfg. Co. 


Valves...... The right valves for any 
chemical installation offering a 
complete line of valve materials, 
both ferrous and non-ferrous. In- 


formation. 
113 “The Wm. Powell Company 
Nalves...... Ram type drain valves are 


designed so that in the closed posi- 
tion the piston or ram extends up 
into the tank. In open position full 
flow is assured. Cat. 

TL255 *Strahman Valves, Inc. 


Valves.... 2... Gate, Globe and Check 
valves with hard faced seats fea- 
ture interchangeable parts. Com- 
plete line of pressures, sizes & 
types. Literature. 

166 “Henry Vogt Machine Co. 

Valves......These valves are made to 
Specification, machined from solid 
stock (not cast) using best alloy 
Steels. Plates are machined (not 
Stamped) for close tolerance fit. 
TL299 *J. OH; H.. Voss Co., Inc. 


Valves, Ball... ... A new catalog con- 
tains 32 pages of data on the new- 
est, finest valves for corrosive & 
non-corrosive services and is avail- 
able on request. 
70 *Hills-McCanna Co. 
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Key Chemicals from Wyandotte 


caustic and 
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@ Nashville 
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Birmingham @ 


WYANDOTTE’S GEISMAR WORKS 


By barge, rail, truck, or over the fence, Southern 
users can now draw on the capacity of Wyandotte’s 
new Geismar plant. 335 tons of chlorine, 385 tons of 
caustic per day . . . produced with the same care 
that has made chlorine and caustic Key Chemicals 
at Wyandotte. We can ship economically and with 
dispatch. Which method of shipment is best for you? 
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Massco-Grigsby 


PINCH 
VALVES 


“Hinged” sleeve 
permits tight closing 
reduces wear. 




















a J 


rename 











Recesses in sleeve serve as 
“hinges” during compression. 





Unobstructed flow eliminates high 
friction loss; and there are no metal 
parts in contact with pulp or liquid. 


Several types of 
closing mechanisms 
are available, from 
handwheel to 
motorized, 






Avtomated ~ 
Systems. 


Completely 
automatic 
systems may be 
coordinated 
and interlocked 
with other plant 
equipment. 
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f 
| 
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1” to 14” I.D.; pressures to 150 psi; 
temperatures to 200° F, 


WRITE FOR CATALOG 609 


ee ae 8 a 


3800 RACE STREET *« DENVER, COLORADO 
OFFICES AND AGENTS IN PRINCIPAL CITIES 
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LITERATURE... 


Valves, Control...... LB control valves 
feature tight shutoff, simplified 
construction, lower maintenance, 
split body, fast delivery and much 
more. Literature is offered. 

64 *Conoflow Corp. 


Valves, Diaphragm....... resist attack 
by hot corrosives. The diaphragm 
lifts high for streamline flow-seals 
tight for positive closure. Further 
information. 
148 *Grinnell Company 


Valves, Emergency Relief...... provide 
emergency relief capacity beyond 
that furnished by operating vent. 
Weatherhood protects entire valve. 
Further information in “Blue 


Book”. 
241c *The Protectoseal Co. 
Valves, Safety Relief...... have a spe- 


cial “O” ring seat seal that stops 
leakage completely. Available in 
both Standard & Balanced Bellows 
design. Cat. 1900 & Bul. 1940. 

82 *Manning, Maxwell & Moore, Inc. 


Valves & Fittings........ Ductile iron 
valves and fittings feature unbeat- 
able performance, substantial sav- 
ings on initial cost and lower main- 
tenance costs. Catalog. 

131 *Stockham Valves & Fittings 


Process Equipment 


Air Separators...... offer precise sepa- 
ration and improve screening. In- 
crease 40 to 400 mesh output as 
much as 300%. For further in- 
formation Bul. 087 is offered. 

R290 *Sturtevant Mill Co. 


Centrifugal....... The Batch-O-Matic 
handles’ greater out-of-balance 
loads with minimum vibration be- 
cause of its low, compact design & 
exclusive center-slung suspension. 


Bul. 
237 *American Machine & Metals, Inc. 


Centrifugal Systems...... effect accur- 
ate continuous and controlled sepa- 
ration required in the manufacture 
of a wide range of products. A 
complete line. 

56-57 *The Sharples Corp. 


Continuous Mixers...... provide higher 
production rates with less equip- 
ment, allow proper instrumentation 
for better process control. A cata- 
log is offered. 

1 *Falls Industries, Inc. 


Dissolvers...... for use with any prod- 
uct requiring mixing, dissolving, 
dispersing, emulsifying or deag- 
glomerating. Further details are 
available on request. 

L274 *Morehouse-Cowles, Inc. 


Dryer...... Rotary Steam Tube Dryers 
engineered to dry 264,000 lbs. per 
day, are described in Catalog A. 
Also covers pressing, drying and 
cooling problems. 

TR296 *Davenport Machine & Fdry. Co. 


Dryer...... and fully integrated adsorp- 
tion systems for every need. A new 
booklet, “Moisture Is Your Prob- 
lem”, contains the latest facts on 
moisture control. 

TR274 *Kahn and Company, Inc. 


Dryer...... keeps instrument and tool 
air desert dry. Case history sheets 
illustrate in details specifications & 
solutions to a multitude of moist- 
ure problems. 

312 *Pittsburgh Lectrodryer Div. 


* From advertisement, this issue 
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Getting Tough 


Sturtevant Air Separay 
Increase 40 to 400 
Output as Much as 3¢ 





9 Models avail- 
able. Diameters 
from 3’ to 18’ 
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Closed-circuit air separation 
proved advantage in reduction prog 
Result is a better, more uniform pro 
Grinding mills perform at top effici 
output frequently increases as mug 
300%, power costs drop as muchas 


Precise separation of 4l 
powdered materials. Sturtevants 
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Sturtevant Air Separators do a mec 
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ally all fi 


force results in the desired size 
lifted into fines cone, oversize falling 
tailings cone. 


A 16 ft. Sturtevant, for example, oe ci 
taken a feed rate of 800 tph, contaig. "> *'* 
lon elimina 


only a smaii percentage of desired 
and delivered 30 tph 90% 200 mesh 
circulating the oversize through For 
grinding circuit. 
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LITERATURE .. . 


Dust Control Equipment........ works 
quickly and efficiently to reclaim 
valuable dust for you. Equipment 
for all your needs is available. All 
the facts on request. 
109 *Pangburn Corp. 


Dust Filter...... The new “RJ” is now 
available in 5 sizes for handling 
from 300 to 6400CFM of air (for 
larger capacities, multiples group- 
ings are furnished). Bul. G-30. 
268 *The Day Co. 


Evaporators...... are made in six basic 
types—Rising Film, Forced Circu- 
lation, Falling Film, Agitated or 
Wiped Film, Rising-Falling Film 
and Calandria. Bulletin No. 393. 
154 *Blaw-Knox 


Evaporators....... An eight page trea- 
tise, Forced Circulation Evapora- 
tors, on salting and non-salting 
types, single & multiple effects is 
offered. Bul. SW205. 

252 *Swenson Evaporator Co. 


Exchangers...... for acetic acid distil- 
lation. They condense acetic vapors 
and cool the resultant liquid. Fur- 
ther information on this equipment 
on request. 

316 *Goslin-Birmingham Mfg. Co. 


Feeding Systems...... Continuous feed- 
ing/blending saves material, re- 
duces costs, controls quality & re- 
sults in bigger processing profits. 
Facts booklet offered. 

R317 *B-I-F Industries 


Filter...... EimcoBelt continuous belt 
filters successfully handle slurries 
that have always been considered 
impossible for vacuum filtration. 
Bulletin FE-2053 is offered. 

Cover *Eimco Corp. 


Filter Press...... can be used for a 
multitude of applications—go from 
one chamber to full capacity. The 
Sperry Catalog is available for in- 


formation. 
*D. R. Sperry & Co. 


Filters...... A new design in cloth belt 
discharge filters features high cap- 
acity, wide size range, rigid drum 
construction and accessories. Tech- 
nical data are available. 

235 *American Machine & Metals, Inc. 


Filters...... Details on how custom en- 
gineered Niagara filters can help 
with your problems is contained in 
Bulletin NC-457 which is available. 

236 *American Machine & Metals, Inc. 


Filters...... Multi-Bag filters in a wide 
range of standard sizes permit en- 
gineering to meet almost any dry 
collection requirement. Informa- 
tion on these & other units. 

245 *Dracco Div. of Fuller Co. 


Flash Drying Systems...... offer flexi- 
bility in application. This is a ver- 
satile system that can be readily 
adapted to your particular prob- 
lem. Catalog #82E. 

164 *Combustion Engrg. Inc. 


Gas and Liquid Drying...... The Mole- 
cu-Dryer for your many new drying 
needs. A comprehensive picture 
of the Molecu-Dryer is contained in 


Bulletin 5703. 
R291 *C. I. Hayes, Inc. 


Generators, Inert Gas...... offer pre- 
cise fuel control & automatic safe- 
ty. If you need inert gases for 
blanketing, purging & protective 
uses, see Bulletin L-10. 

80 *The C. M. Kemp Mfg. Co. 
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Hayes Research & Development 
KNOW-HOW IS VITAL 


LIQUID DRYING 


When we developed the Molecu- 
Dryer®—a unit specially designed 
to take advantage of the remarkable 
drying, sweetening, and purifying 
capabilities of Linde Company’s 
Molecular Sieves—our chief inter- 
est was in drying protective atmos- 
pheres (hydrogen, dissociated am- 
monia, etc.) for metallurgical work 
—to dewpoints well below —100°F. 
A natural outgrowth of the Molecu- 
Dryer was the Nitro-Gen* —an au- 
tomatic cycling generator which 
produces low cost, high purity ni- 
trogen for blanketing, purging, pro- 
tecting. Our engineering people have 
also explored whole new worlds of 
gas, liquid, and atmosphere drying 
and separating problems. 


NEW DRYING NEEDS 


In manufacturing transistors, for 
example, the Molecu-Dryer has 
been able to effect big economies by 
supplying moisture-free air in place 
of tank nitrogen to protect tran- 
sistor assembling and sealing opera- 
tions. Other current projects: in- 
strument air drying, gaseous CO 
drying, gas separating . 
ing and separating of liquid or 
gaseous hydrocarbons. 


EQUIPMENT DESIGN 


Each new area of work has ne- 
cessitated engineered application of 
standard or special Molecu-Dryer 
models, to provide optimum ad- 
sorption efficiency, top capacity at 
minimum equipment cost, job-coor- 
dinated cycle times, and fast desorp- 
tion and cooling. 





For a comprehensive picture of 
the Molecu-Dryer, write for Bul- 
letin 5703. 


843 Wellington Avenue * Cranston 10,Kk. i. 


lt pays to see Hayes for metallurgical 
guidance, lab. facilities, furnaces, atmos- 


phere 
Pow-R- 
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Andrew J. Syska, 


Engineer Reports... 


IN GAS AND 


APPEAR DAILY 


.. also dry- 


IS DYNAMIC! 


*Hayes TM 
i. HAYES, inc. 


Established 1905 
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aaeeciee. © wid Lyra 
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enerators, gas and liquid dryers, 
rol (TM) control units. 
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Dura Seal 
Type PTO 
Balanced Seal. 
Location of 
Kennametal* 
Seal Ring 
indicated 

by arrow. 


It’s tough to seal ethylene .. . but 
it can be done with KENNAMETAL 


Single mechanical seals for ethylene and other light hydrocarbons must | 
operate for several minutes at a time in vapor, without benefit of liquid | 
lubrication. The seal and mating faces must therefore be able to operate | 


virtually dry during these periods, at pressures up to 600 p.s.i., without 
damage to the seal faces. 

For this difficult sealing job, Durametallic Corporation has found 
Kennametal Seal Rings superior to either cast alloy or ceramic rings. 
Kennametal rings can operate successfully with a minimum of lubri- 
cation. Kennametal stands the additional loading imposed by these 


adverse conditions. provides stability under high temperatures, and 


resists thermal shock. 

On one ethylene pumping application, several ‘‘Dura Seals” with 
Kennametal rings have been operating for well over a year. Customer 
satisfaction has led to the purchase of additional seals for similar use. 

To seal gases, exotic fuels, fluids, slurries, acids, basic solutions, 
synthetic and petroleum base fuels, organic solvents, butyl extracts... 
Specify Kennametal for exceptionally good dimensional stability, for 
successful sealing of a great variety of media, for strength without 


great mass, for corrosion and wear resistance, and for high temperature 


applications. 

Send for these booklets: B-111-B— 
B-666—‘‘Proven Uses of Kennametal and Kentanium.*’’ Write Dept. 
CE, KENNAMETAL INc., Latrobe, Pennsylvania. 


Note: Kennametal Inc. makes seal rings used by leading manufac- | 


turers of seals. 


*Kennametal is the registered trademark of a series of hard carbide alloys of tungsten, tungsten-titanium | 
and tantalum. Kentanium is the registered trademark for one of the series that has special advantages 
for applications requiring a lighter weight material and/or exceptional stability at temperature extremes. 


33549 
INDUSTRY AND 


KENNAMETAL 


Peritners in Progriss 





‘“‘Properties of Kennametal”’ and | 








Compare them 
V for Weight 
V for Space 






TYPICAL 8” 
GATE VALVE 
WEIGHT - 320 LBS. 


ROCKWELL 8” 
BUTTERFLY VALVE 
WEIGHT .- 37.5 LBS. 


29',~ 








fect 
=e [ 





War —- 


This Rockwell resilient-seated wafer but- 
terfly valve and the large gate valve are 
both 8” pipe size. Both do the same job. 
But what a difference in weight, space—and 
cost. 


What does this mean? It means a 60 to 
80 per cent reduction in weight in favor of 
the butterfly valve, depending on size. 


As for space, the 8” butterfly valve re- 
quires but 8%” from center line of pipe for 
clearance, whereas the gate valve requires 
over 37” from center line for clearance, 
when the valve is open. 


There are other advantages, too: A quar- 
ter turn opens and closes the butterfly valve. 
The gate valve, however, requires many 
turns. And operation is easier; maintenance 
is lower. 






Fact-packed Bul- 
letin 590X tells 
more. Write for it, 


W. S. ROCKWELL COMPANY 


2300 Eliot St. +» Fairfield, Conn. 


Made and sold in Europe by 
COCKBURNS, Ltd., Glasgow S.W.2, Scotland 
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N TERATURE . . . 


bravity Filter... ..Bulletin WC-130 de- 
scribes construction, operation and 
applications of fully automatic 
gravity filter with a single, simple 
control valve. nea 
934 Graver Water Conditioning Co. 
rinding Mill...... The “Electric Ear” 
cuts grinding costs. Details on this 
unit are contained in Catalog No. 
42-A-11 which may be had upon 


request . 
266 *Hardinge Co, Inc. 





deck design to conserve valuable 
space. Cuts maintenance and down- 
time with all-stainless steel con- 
struction. Details. 

| 48-49a *Allis-Chalmers 


rs Screen...... features stacked- 


n-Line Blending System...... mixes 
fluid right in a pipeline. Eliminates 
batch mixing, holding tanks, and 
give great accuracy. Many types 
of systems are available. 
205 *Fischer & Porter Co. 


ills... . Complete information on 
“Jet-O-Mizer” mills, “Jet-O-Clone” 
dust collectors and testing and cus- 
tom grinding services is now avail- 
able on request. 
*Fluid Energy Processing & Equip. 


ixers..... Dispersator mixers with the 

/ patented ‘““Micro-Shear” head fea- 
ture: double shearing, balanced 
operation at much higher speeds 
than conventional mixers, etc. 
BR296 *Premier Mill Corp. 


ixing Equipment....... Eureka pre- 
cision mixing equipment for accu- 
racy, economy and cleanliness in 
your blending. A catalog is offered 

giving details. 
*S. Howe Company, Inc. 


lastics Processing System...... All the 
well known advantages of continu- 
ous processing have been adapted 
to compounding polyolefins and 
other plastics. 

137 *Baker Perkins Inc. 


fressmaster ....dewaters virtually all 
fluid yielding solids, maintains uni- 
form product, high yields. Further 
information is available on request. 
‘" *Zenith Press Division, E. D. Jones 


ocess Equipment...... The Turbulizer 
features heavy steel shell with ma- 
chined interior, heavy duty out- 
board bearings, etc. Complete de- 
tails on request. 
310 *The Strong Scott Mfg. Co. 


Rurifiers......Hi-eF purifiers can be 

| relied upon to give outstanding 
performance. Bulletin 804 contains 
Specifications on standard type 
plus engineered units. 

R300 *The V. D. Anderson Company 


schig Rings...... The lower packing 
factor results in lower pressure drop 
which means greater capacity for 
your tower. Feature long service 
life in corrosive service. 

84 *U.S. Stoneware 





a Filter...... Refrigifilter is 
a refrigerated packaged unit con- 
Sisting of filter, separator, con- 
denser, heat exchanger & auto- 








matic trap. Bulletin 902. 
254 *Hankison Corp. 
Roller Mills ...With exclusive gearless 
& spur gear drives. Quality fine 
grinding .. . 20 mesh to 400 mesh 
... micron sizes on some materials. 
Catalog 
227 *Williams Patent Crusher 
_ 
*From advertisement, this issue 
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This new 
Nicholson Catalog 
has the answer! 





Send for — AT 


TRAPS 





YOUR copy creat a 






Nichotson intermittent-action mechanical traps . . . how 
they function . . . where they’re used . . . what they’re made 
of . .. why their exclusive Nicholson features mean longer 
service life, more efficient, economical trapping. Catalog 500 
gives you that in‘ormation . . . in factual, easy to read style 

. . with sectional illustrations ... dimensional diagrams .. . 
capacity tables . .. plus, a section showing how to determine 
the right trap size for your needs. It describes: 


WEIGHT OPERATED TRAPS for gas, gasoline, air or steam 
service, pressures from atmospheric to 1500 pounds. 


PISTON OPERATED TRAPS for steam applications where 
tremendous trap capacity is required. 


INTERFACE TRAPS for applications where a liquid of heavy 
specific gravity must be separated from a lighter liquid. 


Send coupon for your copy. 




















a ee a eae ee ee ee Seren i nee er Fee SON SN SN SE Sa Ss aie i NS Sees AND EE 7 
| 
| W. H. Nicholson and Co., 12 Oregon St., Wilkes-Barre, Pa. 
Please send Catalog 500 “Mechanical Traps for Steam, Air, Gas.” | 
| 
| Name | 
I . | 
| Title | 
I Company | 
1 | 
| Street | 
City Zone State 
ara en a a les ee Se 1 
W. H. NICHOLSON and COMPANY 
12 Oregon Street « Wilkes-Barre, Pa. 
1961 29 








WEIGHTLESSNESS MAY BE A FACTOR 
IN OUTER SPACE... 


but on Earth 


TOLEDO SCALES 


FILL AN EXPANDING NEED FOR BETTER 
WAYS TO CONTROL COSTS, INCREASE PROFITS 


‘Materials become money, on your 
scales. And with materials up in cost, 
and profits under pressure, you need 
_ complete, accurate weight records now 
more than ever before. Without them, 
a vital ingredient for effective control 
of costs, inventories and quality is 
missing . . . and the door is open to 
serious losses. This is why so many 
management men are taking a fresh 
look at weighing. : 
It is especially important to re-evalu- 
ate weighing operations if you’ve made 
changes in plant layout, materials 
| handling methods or inventory con- 
' trols. In any of these areas, scales that 
don’t fit the job may throttle produc- 
tion and ‘infect weight records with 
costly errors. 
Let us help you check weighing effi- 
ciency in your operations. A few 
minutes at each weighing station will 
give you valuable information on 
scale capacity and location, dial visi- — 
bility, platform size and height, weight — 
records and other key factors. Write 
TOLEDO SCALE, Division of Toledo 
Scale Corporation, Toledo 12, Ohio. 


(Toledo Scale Company of Canada, Ltd., Windsor, Ontario) 





Complete, Full-figure Printed Records with Toledo 
Printweigh® “400”. Takes the “human element” out 
of weighing, and so eliminates errors in reading, re- 
membering and recording weight data. Prints weights 
in full figures on tickets, sheets or strips. Will trans- 
mit weight data electrically for recording at remote 
locations. Ask for Bulletin 2017. 


SERVICE 
Factory-Trained 
240 Cities 















® Headquarters for 
Weighing System 



























“Sicon does 


not disco/or under 
intense heat...7? 


Left, Model ESO-1 
Majestic Incinera- 
tor with smart fin- 
ish of Sicon Blue- 
Gray. 

Below, Model C 
finished in attrac- 
tive Sicon Alumi- 


num 






Sicon finish is ap- 
plied by spray on 
both models. Sur- 
face phosphatized 
by hand wiping. 


—says Bob Cox, Sales Promotion 
Manager of the Majestic Company, 
Huntington, Indiana. 

“Our laboratory testing has shown 
us," states Mr. Cox, ‘that Sicon fills 
our requirements for excellent color 
retention under high temperatures." 





The burning of certain materials can 
generate heat far in excess of the nor- 
mal room temperature operation of 
Majestic Incinerators. That's why 
Sicon is used—easily applied by spray 
—because it retains its color up to 
1000°F. in aluminum or in the 500°F. 
range incolors. Write for Sicon Liter- 
ature—today! Write Dept. J-10. 


icon 
Silicone Hi-Heat Finish 


ty MIDLAND 


Industrial Finishes Co. 
Waukegan, Illinois 
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LITERATURE . . . 


Separators..... Vibro-Energy separa- 
tors offer quick screen change & 
longer screen life to cut operating 
and maintenance costs. Full de- 
tails & application data are offered. 
158 *Southwestern Engrg. Co. 


Steam Jacketed Kettles..... meet every 
processing & mixing need. Size & 
type for every progess or product 
are covered in book of engineering 
data & specification sheets. 

R313 *Goren Mfg. Co. 


Tornado Mill...... offers versatility in 
speed, in size of particles it han- 
dles, & in the rate of production. 
The 360 degree screen provides full 


working area. 
284 *F. J. Stokes Corp. 


Vibrating Feeder...... Feeder offering 
a solid drive connecting rod con- 
trolling amplitude of stroke and 
insuring constant flow of material 
is described in bulletin 261. 
295A Stephens-Adamson Mfg. Co. 


Pumps, Fans & Compressors 


Air Pumps..... “Oil-less” air pumps 
offer absolutely oil-free air delivery, 
no lubrication required. ‘‘Oil-less” 
bulletins may be had upon request 
for details. 

TR300 *Gast Manufacturing Corp. 


Centrifugal Fire Pumps...... give im- 
mediate protection against fire 
automatically, without human at- 
tention. Information is contained 
in Bulletin B-1500. 
127 *Peerless Pumps 


Compressors, Centrifugal.... Model G 
centrifugal compressors are avail- 
able in capacities from 500 to 15,000 
cfm, for 4 to 20 psig duty on air 
service. Bulletin 3229-11. 

225 *Joy Mfg. Co. 


Diaphragm Pump...... for those hard- 
to-handle fluids; corrosive, abra- 
Sive, viscous, thick, heavy, etc. 
Easy to clean. Bulletin 148 is avail- 
able on request. 
R2. *T. Shriver & Co., Inc. 


Duct Fans...... Propellers are stainless 
steel or Dura, a_ special alloy 
created for better resistance to cor- 
rosive atmospheres. Details in Bul- 
letin 175. 

R286 *Aerovent Fan Co., Inc. 


In-Line Submersible Pumps...... are 
made as small as 4 in. bowls on a 
4 in. motor for use in a 6 in. pipe 
to deliver 30 GPM. Further infor- 
mation in Bulletin 203. 
65b *Layne & Bowler, Inc. 


Pump Se All-Chem rotary positive 
displacement pump for reduced 
viscosities and temperatures. to 
250 F, capacities to 10 gpm, pres- 
sures to 75 psi. Literature. 
72a *Eco Engineering Co. 


Pump. ... Type DPL self-priming pump 
gives assured performance and de- 
Pendable, trouble-free economy. 
For your toughest jobs or routine 
applications. Details. 

53 *La Bour Company 


Pump......Vacseal pumps are custom 
engineered for your pumping re- 
quirements. Exclusive impeller de- 
Sign eliminates gland leakage, seal- 
ing water is not required. 

— *The Galigher Co. 


* Py : jas 
From advertisement, this issue 
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NEW 
TEST 
CENTER 


for 
PROVING 
and = 
IMPROVING 
EJECTORS 
















FIVE-STAGE EVACTOR AND BOOSTER 





CROW REYNOLDS co. nc, 
ct 


‘l-i : 7 





You are cordially invited to visit this new building devoted entirely to 
testing, development and research. Here you will see facilities as modern 
and complete as any existing for the testing of steam jet vacuum equipment. 

Floor space and test blocks are sufficient to permit the simultaneous 
testing of a variety of equipment along with special testing of vacuum pro- 
cessing under actual operating conditions. To assist, we have a steam 
generating plant equipped with two boilers. one of capacity up to 25,0004 
per hour at 250+ ga; the other, 4,000# per hour at 6007 ga. Also: a 
60,000-gallon cooling pond and assorted liquid pumps up to 3,000 gpm 
for both positive pressure and vacuum service; a 4,000 square foot surface 
condenser; a 6-ton hoist. 

Under the same roof for use in research are other types of heavy 
equipment and laboratory instruments of most accurate design. All together, 
the facilities of our testing and research center give extra assurance that 
jet vacuum equipment, fume scrubbers and cooling units from Croll- 
Reynolds will perform exactly as specified. 











Cro ll- Roynolda 0, Ne 


Main Office. 751 Central Avenue, Westfield, N. J. 











Chill-VACTORS® «+ Steam-Jet EVACTORS® + Ayua-VACTORS® «+ Fume Scrubbers « Special Jet Apparatus 
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or Drain Valve in 
the popular 1” size. 


The completely new design Jerguson | 
No. 23 Sampling or Drain Valve has a 
reciprocating stem which eliminates 
galling at seat surfaces, a special-type | 


welded bonnet with OS&Y that pre- | 





| 
| 
| 
| 
| 


vents stem freezing; and stem-seating | 


outside the valve body which makes it 
self-draining. 

Perfect Seating; No Galling: Recip- 
rocating Stem operates in to-and-fro 
motion with no rotating action. Gives 
perfect seating every time and elimi- 
nates seat galling. 

No Stem Freezing: Stem works freely 
at all times as new design has simpli- 
fied OS&Y welded bonnet; forged yoke 
supports stem away from valve body 
and separate forged gland-follower 
bears directly on packing independent 
of yoke. 

Self-Draining: Valve Stem seats on 
outside valve body inlet; no liquid re- 
mains in nipple or valve. 


Sizes; Pressures: Popular 1” male 
tank conn. with 34” outlet (1” avail.); 
14” plugged “steaming out” conn.; for 
4000 lbs. @ 100° F. Many optional 
features. (1144” and 2” sizes, 600 lbs. 
press. available with all features except 
reciprocating stem). 


Write for No. 23 Valve Catalog Sheet. 


JERGUS 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 


100 Adams Street, Burlington, Mass. 
Offices in Major Cities 
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“TWIN 
DAVENPORTS" 


Loaded and ready for shipment to a large mid- 
western grain processing plant for handling their 
drying requirements. Another “Davenport” 
dryer installation sized, designed and built for a 
particular drying job and years of productive 
service life. 


Our Engineers will be happy to discuss your drying 
problems with you. Ask for our Catalog A and about 
our Pilot Plant Service. For quick reference, see your 
Chemical Engineering Catalog. 


OAVENTEO 2 phe 


Davenport, lowa, U.S.A. 


A DIVISION OF 
MIDDLE STATES 
CORPORATION 


High speed—High shear 

.for extremely rapid 
and thorough dispersion 
and solution. 


The Premier Dispersator is cap- 
able of completing in minutes, 
or even seconds, many opera- 
tions which take hours or days 
with*conventional mixers. The 
secret, of course, is in the head. 
The patented design produces 
a double shearing action re- 
sulting in a complete wetting 
and breakdown of particle size 

. unobtainable with ordinary 
mixing devices. 






PRESSING — DRYING 


and 
COOLING Equipment 


Continuous DeWatering 
Presses 


ROTARY DRYERS 
Steam Tube, Hot Air 
relate Mm Ol] a-¥4 am aT a) 


Atmospheric 
DRUM DRYERS 


fo) F-\ 0 Melero) est) 
Water and Air 


(f your 
mixing 

or reacting 
time is 
excessive, 
write to: 


PREMIER MILL CORP., 224 Fifth Ave., N.Y. 1, N.Y. 





BE SURE TO VISIT US AT THE CHEM SHOW—BOOTH NO. 941 
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How to STRETCH 


LITERATURE... 


Pump...... Moyno pumps for abrasives, 
corrosive or suspended solids. Avail- 
able in nine sizes with capacities 
for 1/100 to 500 gpm. Bulletin 
100-CE is offered. 

79 *Robbins & Myers, Inc. 


Pumps..... for applications where pres- 
sures are high and liquids are hard 
to handle. Complete data on the 
line of pumps are available on re- 


quest. 
159 *Aldrich Pump Company 
Pumps...... Electri-Cand pumps are 


built without packing, stuffing box 
or seals—the unit is completely 
fluid tight. Safely handles a. wide 
variety of fluids. Details. 

48-49d *Allis-Chalmers 


Pumps...... Acid pumps, centrifugal 
and gear types, protected by Ace 
Hard Rubber are described in Bul- 
letin CE-55 which is available on 
request. 
111 *American Hard Rubber Co. 

Pumps...... Controlled capacity pumps 
for continuous, accurate metering 
of all types of liquids. Features ex- 
clusive liquid-end design. Informa- 








tion offered. 
L288 *Clark-Cooper Div. 
Pumps....... 16-page booklet “Pump 


Fundamentals” gives an elemen- 
tary outline of the characteristics, 
operation and selection of recipro- 
cating, rotary and_ centrifugal 








pumps. 
297A Goulds Pumps, Inc. 
Pumps......Triplex pumps save pack- 


ing failure at high pressures. 
Available in 120 different cylinder 
designs to meet every product 





problem. 
217 *Manton Gaulin Mfg. Co. 
Pumps...... Minipumps- assure _ pre- 


cision pumping of small volumes 


of liquid. More detailed informa- : 
tion is contained in Bulletin 1257-1 ro O Ol 
= is available on request. i om | 


*Milton Roy Company 











Pumps....... Karbate frame-mounted ? | 
Type F pumps have been added to Manzel force-feed lubricators squeeze the full potential out 
the line of impervious graphite . 0 429 
pumps. Details on models and sizes of every drop of oil you purchase. Model “94”, for example, 
are available on request. . a ; 

6 *National rm ent Company pumps against pressures up to 3,000 pounds, handling any 

Pumps, Metering......for biological, grade of oil from the lightest mineral oil to the heaviest 
industrial or sanitary use feature cylinder stock with the same regularity. Model “94” starts, 
fixed or variable capacities and ex- e Fe “ . 
Soy compact design. Complete stops, speeds up and slows down in synchronization with 

etails & prices offered. ; a ‘ 

BR314 *Mechanical Products Corp. your machinery. Every change in engine speed brings a 

Roof Ventilator Fan...... The Flip-Top corresponding change in the amount of oil delivered. For 
roof ventilator cuts maintenance ‘ . > = 
cost. Offers fan wheels from 12” to details on our whole line of respon 
48” in diameter & capacities to sive, responsible lubricators, write 


43,070 CFM. Bulletin DR-7-61. me 
238 *American Machine & Metals, Inc. for our catalog. Manzel, 250 Bab- 


Submersible Pumps...... are available cock Street, Buffalo 10, New York. 


for wells as small as 6 in. and in . : . 
capacities from 30 GPM up. Ad- For the most efficient lubrication, 
ditional information is contained 
in Bulletin 202. 


65a *Layne & Bowler, Inc. 
: ask the man from 


Services & Miscellaneous 














Casters & Wheels...... All types of rub- ones 

“if he sg _g smooth operation on vy cK ae 
a inds of floors. A new manual f , 
is offered describing nearly 4,000 HOUDAI LE 
types. tre S- y 

~ * Se ie 

Darnell Corp. OsrR ies 
* Rom maventinemiont=thisheaue SPECIALISTS IN LUBRICATORS AND METERING PUMPS SINCE 1898 
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N THE CRUCIAL 60's 





PUT NEW PRECISION IN YOUR MIXING 


THIS SANITARY MIXER is typical of Eureka equipment 
being used throughout the processing industries. 
Custom-engineered for the Block Drug Company of 
Jersey City, N. J. in blending Polident cleansers, the 
unit is teamed with a Eureka Sifter and a Sanitary 
Screw Conveyor. Features include stainless steel con- 
struction, a specially-designed mixing cylinder, and 
extremely compact but powerful drive components. 


YOU CAN ACHIEVE new standards of accuracy, cleanli- 
ness and economy in all your blending, aspirating, 
Wy, size reduction, weighing, packing and conveying 
operations, too...with precision S. Howes equipment. 


AMERICAN MADE... WRITE FOR CATALOG giving details of the full line of 
YOUR BEST BUY Eureka equipment for the processing industries. 


Ss. HOWES COMPANY, INC. ¢ SILVER CREEK, NEW YORK 


CALL COLLECT, 
YELLOWSTONE 4-2611, 
Silver Creek, N. Y. 
for prompt, personal 
attention to any request. 
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LITERATURE .. . 


Conservation Vents...... designed with 
flame arrester structure outside the 
vent housing. UL and FM approved 
and are made in a wide range of 
sizes. “Blue Book” offered. 
241b *The Protectoseal Co. 


Flame Arrester Vents... .prevent flash- 
backs into tanks, process kettles, 
etc. through vent opening. Details 
in Vent Catalog which is available 
on request. 
24la *The Protectoseal Co, 


Hydrogen Cyanide Process... .produces 
HCN from ammonia and hydrocar- 
bon in a non-catalytic, oxygen-free 
reaction. Further details on this 
process are offered. 

35 *The Lummus Company 


Instrument Symbols..... bulletin “Sug- 
gested Flowsheet Instrumentation 
Symbols” includes piping and lines, 
solenoids and other valves, measur- 
ing elements and other process 


equipment. 
Fischer & Porter Co. 


Lubrication System...... Alemite bar- 
rel-to-bearing lubrication is a prod- 
uct and profit boosting production 
tool. The Alemite catalog is avail- 


able. 
69 *Stewart-Warner Corp. 
Lubricator...... forces oil of any vis- 


cosity against the high steam, gas 
and air pressure so common in 
modern compressors, engines & 
machines. Catalog is offered. 
297 *Manzel 


Methane Plants...... are built to ex- 
acting standards and the applica- 
tion of Cryotechniques. Details are 
contained in Bulletin CH4-1M-61-3 
which is available. 

282 *American Air Liquid 


Printed Weight Records. ...New Print- 
weight ‘‘400” prints complete weight 
records on tickets or sheets, also 
on strips. Time & data printing 
available. Bulletin 2017. 

*Toledo Scale Corp. 


Professional Development...... A book- 
let, “Buyer-Seller Alliance” is an- 
other in the professional develop- 
ment for engineers and may be had 
upon request. 
101 *Western Supply Co. 


Seal Replacement...... 8-page manual 
outlines mechanical seal replace- 
ment for both end mounted sealed 
and packed pumps and _ specifies 
tools and assembly instructions. 
298B Roy E. Roth Co. 


Storage Units...... Designed and fabri- 
cated to exactly meet your require- 
ments. Welding know-how with 
aluminum, stainless and alloys for 
low temp. duty. Information. 

717 *Pittsburgh-DesMoines Steel Co. 


Waste Disposal...... Pyron system will 
thermally decompose more than 40 
dangerous vapors & liquids com- 
mon to industrial processing. A 
brochure is available for details. 

*Avien, Inc. 


Waste & Refuse Storage...... Dump- 
master system features out-of-sight 
waste & refuse storage for your 
plant. You may own the system or 
secure service from a hauler. Bro- 


chure. 
60 *Dempster Brothers, Inc. 
Water Softener..... Zeolite water soft- 


ener means a simple switch to so- 
dium ions from the usual hardness 
present in water supplies. Further 
details are available. 

48-49¢ *Allis-Chalmers 


* From advertisement, this issue 
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VOSS VALVES will mean 
LESS MAINTENANCE 
FEWER SHUTDOWNS 


for your COMPRESSORS 


Voss Valves are made to specification, machined from solid stock (not cast)—using best alloy 
steels; for corrosion condition—stainless steels, such as 410, 18-8 or non-ferrous alloys—monel, 
inconel, etc. Plates are machined (not stamped) and ground for precise close tolerance fit; 
are dimensionally stable... ductile... resist fracture, high temperatures and corrosion... 
withstand fatigue. Springs of heavy rectangular sections and large diameters add to 
dependability and safety. 











For detailed - - 
proposal send name, \ ets S \ In LVES 
bore, stroke and REG. U.S. PAT. OFF. 


speed of machine. 





Pan Easy-to-Handle Organic Acid— . 
- dry, water-soluble and non-toxic. 








@ up to 40°, more valve 
area 

@ minimum pressure loss 

@ higher efficiency 

@ less power consumption 

@ normal discharge 
temperature 

@ quiet, vibration-free 

@ utmost safety 

@ lower operating costs 


J. H. H. VOSS Co., Inc. 


785 East 144th Street, 
New York 54-N. Y. 
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VITREOSIL 


PURE FUSED QUARTZ 


FINEST QUALITY 
IN INDUSTRIAL WARE 


e Absolute Chemical Purity 

e Extreme Heat Resistance 

e Thermal Shock Resistance 

e Chemical Inertness 

e@ Outstanding Electrical Properties 

e Full Range Radiant Energy Transmission 


VITREOSIL easily meets critical produc- 
tion requirements .. . replaces more 
costly materials. Available in many types 
and sizes. Also fabricated to your special 
needs. See our ad in Chemical Engineer- 
ing, Electronic Engineers Master and 
Electronic Designers’ Catalogues. 


Write for complete illustrated catalog. 


KmN THERMAL AMERICAN 
Pvreeosu*) FUSED QUARTZ CO., INC. 
v/ 18-20 Salem St., Dover, N. J. 


401 
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Discover wh uf 








 —e 
NEVA-CLOG NEED AN OIL-FREE ae J _ 


Miniature 


- Select sizes from .35 up to 24 c.f.m. Models x Tt 
* gm " 
Serves better GAST oi-tess AIR PUMPS ‘ ai 
2 These Oil-less Air Compressors and _ 'ntegral- it x _— 
as a Vacuum Pumps offer you: coed ’ 
e S91, RETAINER 1. Absolutely oil-free air delivery. V-belt. as °) 







2. No lubrication required — no need to Drives 
arrange access for oiling. 


e REGENERANT DISTRIBUTOR 3. No oil to buy, no time spent in oiling. 
@ GRANULAR CARBON SUPPORT Carbon vanes in rotor lubricate them- 


selves. Ball bearings are grease-sealed  Direct-coupled 


@ PRECOAT FILTER MEDIUM for life and located outside pump ip ee 


chamber. Pressures to 10 p.s.i.g., vac- 





@ CENTRIFUGE LINER uum to 20” Hg. — 
*Lubricated models also available. —-- 
bd IMPINGEMENT SCREEN WRITE TODAY FOR “‘OIL-LESS"’ BULLETINS. _ 





Hee AIR MOTORS * VACUUM PUMPS »* COMPRESSORS 


Manufacturers and users by & GAS Tmanuracturinc CORP 6 


the score prove from hard ex- P.O. BOX 117-S BENTON HARBOR, MICHIGAN 38 
perience that 





1 —Serving as the carbon support in 
granular activated carbon towers, 
Neva-Clog bottoms are more effi- 
cient, rugged, rigid and longer 
lasting than woven media. No pro- 
tective top screen is required. 


Hi-eF Can Solve ee 


Your Entrainment Problems me 
and that’s a fact... | a 





2 —As an underdrain in ion exchange 
units and demineralizers, Neva-Clog 
is a superior resin bed support; in- 
creases capacity; reduces rinse re- 


quirements; assures more uniform Of CHI 








flow rate. Albeny, | 

and busi 

. Publishir 

3 —On pressure or vacuum filter ele- Because Anderson engi- York 36, 
° . . . St., Ne 

ments, Neva-Clog provides better neers are specialists in ness man 

drainage; is easier to scrape, sluice, solving problems in- ie The. 

backwash and clean than other volving carryover, en- Eales % 

® ° : McGraw, 
filter media. trainment or mist ex- : MeGraw, 

. — ndenture 

And there are many other amazing, traction. You can rely vente My aa as mot 
® . ‘ Me 4 ° w Intern Stee 

successful applications in processing on every Hi-eF Purifier a . MeGrav 

= . . . idividua 
equipment! ‘ installation to give out- Metra 
° 330 Jes! 

© yeuatls standing performance. Mehren 

tows more about Neva- vere ert Send for Bulletin 804 c/o Welli 
Clog’s greater strength and oy? 2 OF . Th 

durability, non-plugging and Pi wn 5: containing specifica- of total | 

non-fouling characteristics : tions on standard type are: Non 

and remarkable performance. i oa ° . 4. Para 

Get this cow Gelletin 618. = purifiers, plus special — stocktold 

i i oo TYPE ID PE L the comp 

engineered units. ~ Downflow Internal RECEIVER eee: 

paps sh 

the circ 

a hot se ty 

i = e Mamelaa 

5. The 

publicatio 

M U L T i - M E T A L By the Manufacturers of Super-Silvertop Steam Traps pom ree 








McGRr 


THE V.D,. ANDERSON COMPANY Sin 


. Septem be 
Division of International Basic Economy Corporation SEAL, 


[SEAL 
1943 West 96th Street Cleveland 2, Ohio (M 


WIRE CLOTH CO., INC. 


1353 GARRISON AVENUE, NEW YORK 59, N. Y 








CHEem 
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PROFESSIONAL 


SERVICES 














Employment Opportunities 


CE’s nation-wide coverage brings you tips and 
information on current opportunities in job functions 
throughout the chemical process industries. 


> Displayed Rates—$54 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
g in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 














THE KULJIAN CORPORATION 


Consultants @ Consulting @ Constructors 
Chemical @ Industrial @ Process 


1200 N. Broad St. Phila. 21, Pa, 
Offices Throughout the World 


CHEMICAL ENGINEERS 


(BS-MS-PhDs) 


inde 


First in cryogenics and foremost producer of 
im- 





for 





CHAS. T. MAIN, INC. 
Engineers 


Industrial plants 
Reports Design Construction Supervision 
Boston, Massachusetts Charlotte, North Carolina 





industrial gases and cryogenic equipment 
mediate professional opportunities at its Engineering 
Laboratory in Tonawanda, for men with up to 5 years’ 
engineering experience. These are permanent posi- 
tions; strong interest and training in thermodynamics, 
heat transfer, fluid mechanics, strength of materials 
and thermodynamic processes, desirable. 


CRYOGENIC PRODUCTS 





UNITED INTERNATIONAL RESEARCH, INC. 
Consultants in Chemical Research 


38-15 30 St., Long Island City 1, N. Y. 








READERS MAY CONTACT 


the consultants whose cards appear on 


this page with the confidence justified by | | cf : 
the offering of these special services | | Exciting new area requiring top technical personnel to invent 


NATIONALLY. | and develop unique applications for cryogenic fluids and 
equipment in programs ranging from food preservation to 











LEGAL NOTICE Space study. 


STATEMENT REQUIRED BY THE ACT OF AUGUST 
24, 1912, AS AMENDED BY THE ACTS OF 
JULY 2, 1946 AND JUNE 11, 
SHOWING THE 
MANAGEMENT, AND 


BASIC ENGINEERING 


Research and development in the above specified areas. 


CREATIVE PLANT DESIGN 


Process design, plant assembly and instrumentation, plant 
start-up and evaluation. 


DESIGN AND DEVELOPMENT 


Application, handling and distribution of acetylene and cryo- 


MARCH 3, 15 
(74 





Stat. 
OWNERSHIP 
CIRCULATION 
Of CHEMICAL ENGINEERING, Bee biweekly at 
961. 


1960 


York for October 1, 1 

addresses of the publisher, editor, 

Published by MeGraw- Hill 

330 West 42nd St., New 

H. Chilton, 330 West 42nd 
none; Busi 

42nd St., | 


Albany, New 

1. The names and 
and business managers are 
Publishing Company, In 
York 36, N. Y.; Editor Cecil 
St., New York 36, N. Y.; Managing editor, 
hess manager, Anton J. Mangold, 330 West 
New York 36, N. Y. 

2. The owner is McGraw-Hill Publishing Company, 
Inc., 330 West 42nd St., New York 36, N. Y Stock 
holders holding 1% or more of stock are: Donald C 
McGraw, Elizabeth McGraw Webster, Donald C. 
McGraw, Jr. & Harold W. McGraw, Jr., Trustees under 
Indenture of Trust m/b James H. McGraw, dated 1/14/21 
as modified; Donald C. MeGraw & Harold W. McGraw, 
rustees under an Indenture of Trust m/b James H 
McGraw, dated 7/1/37 as amended; Donald C, McGraw, 
individually; Estate of Mildred W. McGraw, Donald C 
McGraw and Catharine MeGraw Ro Executors; (all ot 
330 West 42nd Street, New York v. Y.); Grace W. | 
Mehren, 536 Arenas St., LaJolla, a; Douglass & | 
Co., 140 Broadway, New York, N. Y., " 50. 






genic fluids. 


Please send resume to Mr. J]. E. McMahon, Head 
of Employment, Dept. 3723. All inquiries will 
receive prompt and confidential attention. 


ck, 












¢ o Wellington Fund, Inc., Claymont, Delaware. 
3. The known bondholders, mortgagees, and = other | 
security holders owning or holding | percent or more } 


of total amount of bonds, mortgages, or other securities 


are: None 

— Paragraphs 2 and 3 include, in cases where the | UNION 
stockholder or security holder appears upon the books of 
the company as trustee or in any other fiduciary rela CARBIDE 


tion, the name of the person or corporation for whom such | 
trustee is acting; also the statements in the two para 
graphs show the affiant’s full knowledge and belief as to | 
the circumstances and conditions under which stock 
holders and security holders who do not appear upon the 
books of the company as trustees, hold stock and securi- 
ties in a capacity other than that of a bona fide owner. 
5. The average number of copies of each issue of. this 
publication sold or distributed, through the mails or 
otherwise, to paid subscribers during the 12 > months 
Dreceding the date shown above was: 50,045. 
McecGRAW-HILL PUBLISHING COMPANY, INC. 
_ By JOHN J. COOKE, Vice President & Sec 7; 
, Sworn to and subscribed before me this 18th day of 
September, 1961. 
[SEAL] 


UNION CARBIDE CORPORATION 


P. O. Box 44, Tonawanda, N. Y. (A suburb of Buffalo) 





An equal opportunity employer 











JANET A. 
(My commission expires March 








HARTWICK. 
30, 1963) 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


Immediate openings for qualified 
applicants familiar with chemi- 
cal cleaning of process equip- 
ment or municipal industrial wa- 
ter and waste treatment. Specific 
opportunities for: 


SERVICE & SALES ENGINEERS 
Degree in chemical or mechanical 
engineering. Prefer power-plant, 
chemical-plant or refinery experi- 
ence in high-pressure steam gen- 
eration; water, chemical and gas 
distribution; industrial process- 
ing equipment. 


PRODUCT-—SALES ENGINEERS 


Degree required, preferably in 
engineering. Training or experi- 
ence in chemistry, bio-chemistry 
or bacteriology acceptable. Back- 
ag nd in waste treatment desir- 
able. 


Management recognition of ini- 
tiative and ingenuity, unlimited 
opportunity for advancement. 
Group life insurance plus exten- 
sive major medical coverage. 
Unique retirement benefits. 


Applicant must be willing to relo- 
cate and travel. Openings avail- 
able nationwide. Individual pref- 
erence for area assignments, if 
possible. Diversification of work 
assures full utilization of talent. 





Mail resume to: 

PERSONNEL MANAGER 

DOW INDUSTRIAL SERVICE 
Division of 

The Dow Chemical Company 
20575 Center Ridge Road 
Cleveland 16, Ohio 








ENGINEERS 


SENIOR PROCESS 
SENIOR PROJECT 


McKEE offers excep- 


San Francisco 




















CHEMICAL ENGINEERS 


Challenging, diversified positions avail- 
able in development department. Excellent 
opportunities involving process and plant 
investigation, pilot plant design and op- 
eration. 


Experienced chemical engineers to fill 
challenging positions in production de 
partment. Assignments will involve de- 
velopment trouble shooting, product qual- 
ity, production scheduling and personnel 
administration. 


Requirement of B.S. or M.S. degree in 
chemical engineering. 


Project engineer positions available for 
applicants with B.S. or M.S. chemical or 
mechanical engineering degrees. 


These positions are permanent, created 
by expansion, with excellent opportunities 
for advancement. Plant and laboratories 
located in Chicago Heights, Illinois. Also, 
one production chemical engineer is re- 
quired at our organic plant in Tennessee. 
Liberal employee benefits. Qualified ap- 
plicants are invited to forward detailed 
resumes, stating salary requirements, to 


M. C. McManus 


VICTOR CHEMICAL WORKS DIVISION 
STAUFFER CHEMICAL CO. 
155 N. WACKER DRIVE 
CHICAGO 6, ILL. 











WANTED 
Electrical, Mechanical or 
Chemical Engineering Graduates 


. to be trained as Sales Engineers for 
Cleveland, New York, Chicago, and Rich- 
mond, Virginia. We also have an opening 
for man with technical background for 
inside office work at Los Angeles. Prefer 
men between 25 and 32 years of age who 
have had industrial process experience. 
Successful applicants will be given a 
three-month factory course starting Feb- 
ruary 1, 1962. 


Write Harry E. Beane, Vice President 
THE BRISTOL COMPANY 
Waterbury 20, Connecticut 














REPLIES TO: Bow No. 
Classified Adv. Div. of this publication 
Send to office nearest you. 
NEW YORK 36: P.O. 
ae {Go 11: 645 N. 
iV FRANCISCO EBS 


{DDRESS BON NO. 


Bow 12 
Michigan Lire. 
55 California St. 





SELLING OPPORTUNITY WANTED 


Wanted — Manufacturer’s Rep., located in 
Cincinnati; desires lines for chemical, paint, 
food, and beverage industry. Reply RA-7607, 
Chemical Engineering. 


Representative Available. Argentina, Uru- 
guay, registered engineer, U. S. citizen, W 
offices D. T. Buenos Aires, wants representa- 
tion Engineering Const. Co and Manufac- 
| turers. Available interview U. S. during Octo- 
| ber. Address RA-7518, Chemical Engineering, 


October 16, 





SENIOR CHEMICAL ENGINEER 





Bechtel Corporation offers immediate . 
eioloninent carmapines to Aap wrt This SE 
i iti | en eers experienced in process desigr 
tional career opportunities to | of a ajor na troche -mici al, refinery, ae you fo 
men qualified by experience similar processing units. equipm 
° ° ° | Liberal transportation and relocation 
with engineering contractors en- | allowances for you and your family. present 
a . | Please send resume of experience, includ- this sec 
gaged in the design and con- ing present and required salary, to W. A. 
i Anderson, Technical Recruiting. d 
struction of petroleum, chemical Send 
: vipm 
and petrochemical plants. B h | equit 
si aidbiatiod ec te receive 
en etailed resume to: ° d ° 
etails. 
G. VICTOR HOPKINS Corporation 
ARTHUR G. McKEE & CO. 220 Montgomery Street = 
2300 Chester Ave. Cleveland 1, Ohio San Francisco, Calif. Class. Adi 
CIRC 
+ . she Vacuum D 
itorial Position sist 73 
Evaporators 
Immediate opening on Chemical Engi- paneer: 
CHEMI | neering’s editorial staff of 20 engineer- Dryers: Do 
editors for another young ee so- pan: Oe 
licit, evaluate, edit or write technical news 
CARIBBEAN AREA stories or articles on process and engineer- aE 
ing developments and trends in the chem- cu. ft. 
Desired for opportunities in a large modern ical process industries. Unusual oppor- Centrifuges: 
refinery of the Lago Oil & Transport Company, tunity to broaden industry and profes- se: 
Ltd., in Aruba, Netherlands Antilles, an affili- sional contacts, education and experience. roner "4 
ate of STANDARD OIL COMPANY (N.J.). Requirements: Degree in chemical engi- Tanks: (2) 
Candidates must be graduate Chemical Engi- neering or closely related field with ex- Tanks: (2) 
neers with to 5 years refinery experience perience in chemical process work; ability vacuum Vv 
and a_ working knowledge of refinery to evaluate chemical process and engi- ee 
processes for performance analysis, design neering information; able to write clearly, steel jac 
and economy evaluation of the operation of concisely and accurately; must like and B 
a major refinery. Possibilities for later as- | work well with people; initiative and im- 1737 W. H¢ 
signment fo Economics and Programming | | agination. New York City location with —_- 
Group. Libera! employee benefits including | | opportunity for some out-of-town travel. CIR 
home vacations with travel allowances. In- Please send complete resume of education, ——_—_—_—_——— 
terviews will be arranged for qualified | || experience, salary requirement and other 
candidates. All replies confidential. Send pertinent information to: 
complete resume of work experience and | 
personal data to: | Personnel Dept. 
P.O. Box 518 | | McGraw-Hill Publishing Co. 
Department E | | 330 West 42nd Street hl! 
Radio City Station IND 
New York 19, New York | New York 36, New York sit eam 
CIRC 


WYSS! 











Progressive medium-sized chemical 
manufacturing firm requires a secsoned 5—Rotat 
chemical engineer. Person selected will be 24, T 
p ibl for ic evaluations, . 
peeeene design, and plant construction for Inclu 
operations throughout the world. Stear 
If you are interested in a challenging ized 
job with a future, please submit resume, 
including personal requirements, outside Furth 
interests, education, and experience, to ques| 
M. B. Carus, Executive Vice President, 
Carus Chemical Company, Inc., Box 364, D 
LaSalle, Illinois. 
2181 E. 
CIRC 


EMPLOY MENT 
PROBLEM? 


When you are in need of special- 
ized men for specialized jobs, con- 
tact them through an employment 


ad in this publication. 
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HOW to LOCATE Equipment Searchlight 


EQUIP MENT CE’s Searchlight spots the big bargains in used, resale 
without cost or obligation and rented equipment. Check this issue’s listings—most com- 


This service is aimed at helping 
you to locate Surplus New or Used 


plete in the field—for items you need now. 


equipment, if you do not find your > Coverage — National. Equip- vertising inch is measured § in. 
present requirements advertised in ment and facilities—used, resale Vertically on a column; 3 col- 
this section. and rental—for the process in- —— C ange oo a 
F ceptable only in g , 

Send us the specifications of the dustries. For sale, wanted, for 7 aeenang ae 

t wanted and you will rent. > Closing date—November 13th 
aqapmen Y issue closes October 20th. Send 
receive an immediate reply with full > Rates—$21.75 per inch for all al] new ads to Chemical Engi- 
details. ads except on a contract basis; neering, Classified Adv. Division, 


EQUIPMENT FINDERS BUREAU contract rates on request. An ad- P. O. Box 12, New York 36, N. Y. 
$$-6663, Chemical Engineering 
Class. Adv. Div., P. 0. Box 12, N. Y. 36, N. Y. 
























































CIRCLE A ON READER SERVICE CARD SPECIALS 
BEST VALUES PUMPS & COLLOID MILLS NEW FILTER, stainless steel NIAGARA 
Vacuum Dryer: ae Ye A Rotary, jacketed, U 0 M 48" di = 510 tt 
t.St. T316. i rive, condenser, receiver. ‘. . tt. 
Siaatines: : three, St.St. Buflovak dbl. eff. units naa Paige Vac. sig 9 yo ia. w/ sq 
608-708-845 sq. ft. eac ash Vac. Pumps TS-10— cfm. 
t Mojonnier dbl. eff. St.St. 1250 sq. ft. . rs - . 
bryers: Double Drum, 42 x 90; 32 x 90 Buflovak. Shriver Diaphragm Pump 112 H.P. NEW GRANULATOR #24, Stokes oscil 
: Double Drum, 42 x 120; 36 x 84 American. = mnitn; Y, * 
feat Exchangers: (2)-1900 sq. i. admiralty tubes, Shriver “0 Diaph. Pumps Los H.P. : lating, S/S, also used 43A, S/S 
ne oon 0 Obes PK: 8 Charlotte M20-ND T-316 SS Colloid Mill 
‘cu, iit. steel. with | intensifier perariggin w/20 HP XP Motor—600 gph. NEW VOTATOR, S/S, lab. model, 4 speed 
Cent : Tothurst 40” and 26” Suspended, perf. . s a 7 
Centrifuge: Tolhurst 48” st. 316, Underslung, perf ee Nera o~ 15 gph. FURNACE, electric, 5X12"X30 
Filter, otary Vacuum wi Pressure housing, Dorr omo izer —_ ° 
Olver $3" dia, x 4" face (2). 9 gP muffle, 1600°C, Globar, w/50KVA 
Tanks: (2) 2300-1500 gal., vertical St.St. Ask for Bulletin A-46 just out, for complete f 
Tanks: (2) _ 3000. 1500- -900 gal., vertical St.St. for listings. transformer 
vacuum w : 
ee THE MACHINERY & EQUIPMENT C0. MIKRO PULVERIZERS, 2 model 2TH w/ 
BEST EQUIPMENT COMPANY rer 1OHP motors & vari-drive feeds 
1737 W. HOWARD ST. CHICAGO 26, ILL. “a aa 5 oar Waa we aa OHP motors & 
assadur 2-1452. IR N - ‘i 
ANED . electric 
CIRCLE B ON READER SERVICE CARD OVEN, Truck/Tray, 650° F. electric, 
ECH SPECIAL 5‘X6’6"X14', self-contained package 
BOILERS J. H. Day #40 Imperial Jktd. Double Arm unit. 
Mixer 300 gal. cap., 40 HP Exp. pf. mtr. 
HI-PRESSURE SOuth 8-4451—4452—8782 LAWLER COMPANY 
turbogenerators, pumps, fans, 2 
Nation’s largest inventory, New & Used EQUIPMENT CLEARING HOUSE, INC. Durham Ave. Liberty 9-0245 Metuchen, N. J. 
INDECK POWER EQUIPMENT CO. 111 33 Street Brooklyn 32, N. Y. 
9750 Skokie Blvd., Chi koki 4 * 
ssmthcony Chicago (Skokie) Il. OR 3-7666 CIRCLE E ON READER SERVICE CARD CIRCLE J ON READER SERVICE CARD 
CIRCLE C ON READER SERVICE CARD 
COMPRESSORS LOCOMOTIVES—RR CARS & CRANES 
7 9 Gen. Elec. 20, 25, 45, 65, 70, 80, 100, 125 Ton 
FOR SALE No better values at any price 25-Ton Industrial Brownhoist 60’ Boom Crane 
200—50 Ton Box 300—70 Ton Gondola Cars 
WYSSMONT TURBO DRYERS z ae i one $44 Hoe ty gy oy ES3 300—1'2, 5, 20 & 30 yd Dump Cars 
138 CFM 7 PSI 7x7, Ing. ES. CP & Joy 40-Ton Amer 60° Boom bs Loco Crane 
208 CFM 350 PSI 9-4x9 Ing. ES2 PLANT EQUIPMENT 
5—Rotati " bs = 288 CFM 100 PSI 9x9 Ing. Worth, CP 2—We 2M-HMS Plants 
a eos 4 type ee “bs VTL = aon aye 4} tt tie cbr com . No. fi ee Sturtevant Hammer Bar — 
« 5 i i " 65 C 1 12xtt orth H No. 2 Robi Vertical Cone Crusher 
_ sie wer and fan drives 502 CFM 125 PSI 12x13 Worth HB 24" x 24" lative Single Rolt Crusher 
Includes externally mounted 4-coil pad ria io cet ie rene Ing. XRE 3-60-220 No. J Sturtevant Rotary Fine Reduction Crusher 
yntron rizziey eeder 
Steam Heat Exchanger, and motor- 880 CFM aa" = eae Pn. v-ce 150 HP 4 : .. ‘ a x fA — vA ae re ee: Mills 
-0U- a ills 0. om . ss 
ized Blower to heat air to Dryer. 1352 CFM 125 PSI 18'2-11/2x8'2 Ing. XLE Hardinge Mills: 3” 87, 5X 22" & 8° 
Furth f 2200 CFM 10 Par ne Tina Ch Pe. 350-4P ‘; 22” Hardinge Air Sweep Ball Mili complete 
i i o 2 x n. oce 356 1951 
urther information and price on re Bhp hy fg cea 
quest. 1750 CFM 125 PSI Lig 10x10 _ Pn. wee 300 Jaw Crushers: 9” x 24”, 10” x 30’, 13” x 24”, 
HP Syn. 3-60-230: m a x 2, i. 36”. 30” x 36”. 66". x, ad 
AMERICAN AIR COMPRESSOR CORP. Crushers, Fine Reduction: 22”, 230. Sia" x 7 
DALTON SUPPLY co. Chem. Road, North Bergen, N.J. UNion 5-1397 Crushers Roll: 24” x 1", 30” ae 14”, ru ers, 
2181 E. Huntingdon St Phila., Pa aan HOE Mies: 5’ x 30’, 6’ x 50’, 7% 70’ & 8’ x 80’ 
= = a4 otar se: 6 x 70’, 7° 110’ 9’ 0’ 
CIRCLE G ON READER SERVICE CARD 243” x 120" Buflovak Athen Double ‘ae Dryer 
Roto Louvre =207-10 Type 316 S. S. Link Belt 





150—i'2, 2 & 4 yd & 30 yd Dump Cars 
5 & 10 HP LB Car Pullers 


ECONOMIZE DOLLARWISE 16 Gayco Centrifugal Air Separators 
Bes 100 Sutton Steele & Steele Air Table NEW 


5—30” x 32” Dinas Maanetic Head Pulleys 


CIRCLE D ON READER SERVICE CARD 
600" 2200’, 3068’ & 3600-7500’ IR. Compressors 


« > b] 
SEARCHLIGHT 
IS NEW STAINLESS EVAPORATOR 9) Want cuv onvens—Kitns—crusners 


y" ‘ R. C. Stanhope, Inc., 60 E. 42 St., N.Y. 17, N.Y 
Long tube 751-1" OD 12 ga tubes 15 Tel. MU 2.3075 or MU 2-1898 


Opportunity Advertising long. Evaporation rate 17,0004 water 

per hour at 235°F. Entire unit construc- CIRCLE K ON READER SERVICE CARD 

ted of type 309 and 304 stainless steel. 
SAVE MANY THOUSANDS 


MACHINERY AND 
EQUIPMENT CO., INC. 


123 Townsend St. - San Francisco 7, Calif. 











—to help you get what you want—to 
help you sell what you no longer need. 


Take Advantage Of It 


For Every Business Want 


“THINK SEARCHLIGHT FIRST” 


a 





Pfaudler 10 gal. Glass Lined Kettle 
Hersey 5’x26’ Rotary S.S. Dryer 
Buffalo 32’’x90’’ Double Drum Dryer 
Day Hy-R Speed Mill 20 HP XP 
SEND FOR LISTINGS 
STEIN EQUIPMENT CO. 


107—8th Street Sterling 8-1944 Brooklyn 15, N. Y. 
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COLUMNS 
78”x18’x14” ss Steel, 14 trays 
180 bubble caps per tray, 50 PSI. 
72”x30’x48”—347 Stainless Steel, 21 trays 


38 bubble caps per tray. 
48”x41’x5/16”—316 Stainless Steel, 40 trays, 

70 bubble caps per tray, 100 PSI design. 
36”x20’x3/16” packed 316 Stainless Steel, 
14”x17’6”x'%” packed 316 Stainless Steel. 
12”x18’8”x3/16” packed 347 Stainless Steel, 
Pfaudler 20’x27’, 16”x21’, 16x10’ glass lined. 


REACTORS 
and 300 gal. 


100 PSI. 


Pfaudler 500 gal. 
agitated, 75 PSI. 

Dopp 1700 and 1000 gal. Ni-resist, jacketed, Type “J” 
agitator, 150 PSI. 

Patterson 500 gal. Steel, jacketed, agitated, SO PSI. 

Alloy Tank 750 gal. Type 316 Stainless Steel, 42 PSI. 


glass lined, jacketed, 


100 PSI. | 
| (20) 400 to 50 gal. Type 316 and 347 Stainless Tanks. 


IT's GOT TO GO eee 
BEFORE iT SNOWS! 


LIQUIDATING TWO CHEMICAL PLANTS 
NIAGARA FALLS, N. Y. and EVERETT, 


| 
| 
| 
| 
| 
| 
| 








MASS. 


STAINLESS STEEL TANKS 
108,000 gal. closed 316 Stainless 18’x61’x4” 
17,500 gal. closed 316 Stainless 15’x16’x+8”. 
11,500 gal. closed 316 Stainless [2’x15’x3/16” Agit. 
10,500 gal. closed 316 Stainless 10’x23’x3/16”. 
4,500 gal. closed 347 Stainless, heated, 6’x25’x14”. 
4,000 bal. closed 304 Stainless, heated 8’x12’x3/16”. 
3,500 gal. closed 304 Stainless, 8’x9’x5/16”. 
1,200 gal. closed 347 Stainless clad 5’x8’x%4” Agit. 
750 gal. closed 347 Stainless 5’x5’x3/16” agitated. 
500 gal. closed 316 Stainless 4’x5’x3/16”. 


14—Aluminum Tanks 12,000, 10,000 and 7,000 gal. 


| 2500 gal. Pfaudler closed, glass lined, 78’x9’. 


Alloy Tank 300 gal. Type 316 Stainless Steel, 42 PSI. | 


COMPRESSORS—VACUUM PUMPS 
Clark 9920 CFM 149PSIA Suction, 239PSIA Disch. 


Allis-Chalmers Centrif. 7500CFM @ 42.5PSI; 1250 HP. | 


Worthington YO 1360 CFM @ 35 PSI; 150 HP. 
Worthington 1015 CFM @ 35 PSI Steam Driven. 
Norwalk Hydrogen Compressor 5 CFM @15000 PSI. 
Nash L3 Stainless Compressor 127 CFM @ 20 PSI. 
Nash CD 663 Stainless Compressor 50 CFM @ 75 PSI. 
Nash #4 and TS10 Vacuum Pumps. 

Stokes 612F Microvac 500 CFM Vacuum Pump. 


CENTRIFUGES—FILTERS 
Sharples C-27 Stainless Super-D-Hydrator. 
Fletcher 40” Suspended Perforated basket 15/7'2 HP. 
Rochester 30” Stainless Suspended imperforate basket. 
Sharples #6 Super Centrifuge, Stainless bowl. 
Oliver 5’3”x3’ Stainless Precoat Rotary Vacuum Filter. 
Goslin 36”x24” Stainless Rotary Vacuum Filter. 


KILNS—DRYERS 

Allis-Chaimers 8’x60’x%” shell, Rotary Kiln, 

reducer and motor. 
Link Belt 7’x45’x%2” shell Rotary Kiln. 
Vulcan 6’x124’x34” Rotary Kiln, reducer and motor. 
Link Belt 604-24 Stainless Steel Roto-Louvre Dryer. 
Rotary Dryer 4’x40’x%%”, reducer, motor, new shell. 
Buflovak 6”x8” vacuum double drum Dryer. 
Blaw-Knox 6’x5’6” vacuum single drum Dryer. 
F. J. Stokes Model 38A Steam heated Dryer, 16 trays. 


Falk 


HEAT EXCHANGERS—CONDENSERS 
2300 sq.ft. 564— 1”x16’ Type 316 Stainless tubes. 


1000 sq.ft. 370—%4”x14’ Type 304 Stainless tubes. 
800 sq.ft. 375—%%”x14’ Type 316 Stainless tubes. 
615 sq.ft. 375—%”x10’ Type 316 Stainless tubes. 
420 sq.ft. 268—34”x 8’ Type 304 Stainless tubes. 
306 sq.ft. 130—%4”x12’ Type 316 Stainless tubes. 
225 sq.ft. 96—34”x12’ Type 316 Stainless tubes. 
188 sq.ft. 96—%”x12’ Type 316 Stainless tubes. 
146 sq.ft. 91—%”x8’6” Type 316 Stainless tubes. 

68 sq.ft. 22—34”x16’ Type 347 Stainless tubes. 

1860 sq.ft. Reboiler 271—1”x12’ Stainless tubes. 


618 sq.ft. Stainless Brown Fintube in 77 sq.ft. units. 


Pfaudler 2”, 3”, 4” Glassed Lined Double Pipe Coolers. 
5000 to 50 sq.ft. Admiralty and Steel Tube Condensers. 


MISCELLANEOUS STOCK ITEMS 


Swenson 435 sq.ft. Stainless Single Effect Evaporator. 


Baker Perkins Stainless 300 gal. sigma blade Mixer. 
Stokes RDS3 and DDS2 Rotary Tablet Presses. 
Stokes #243E Oscillating Granulator 5 HP. 

Symons 5'%2’ short head heavy duty Cone Crusher. 
Raymond #50 and #51 Imp Mills 

Squire 40”x30” Pan Dryer, jacketed. 

Buflovak jacketed 6’ Vacuum Crystallizer with plows. 
Rotex single deck Sifters 60”x84”; 30”x96”. 

Sweco 48” Triple Deck Sifter, Model A9062. 
Swenson 24”x20’ Stainless Crystallizers, jacketed. 


Triplex Pumps 2144x4” 316 SS liquid end 2000 PSI. 


Anders Air Dehydrator Model 8FA Automatic. 


| Kemp Absorptive Dryer, Model FEO2-S Dual. 


| 
| 
| 
| 


to'-3%,. 10 to 730 





Centrifugal Pumps— 
GPM @ 35 to 100’ head. 

Fork Lift Trucks 2000 & 6000 Ib., gas engine driven. 

3000 ft. 24, 30 & 36” Rubber Troughing Belt Conveyor. 


| LARGE QUANTITY STAINLESS PIPE & VALVES. 


Representatives on premises—Write for detailed catalogs 


of) 60 E. 42nd STREET, NEW YORK 17, N. Y. MU 7-5280 wh 
iE 310 THOMPSON BLDG., TULSA 3, OKLA. LU 3-4890 U 
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LIQUIDATIONS 


CLEVELAND, OHIO 





1—Raymond +73612 Super 
High Side 6-Roll Mill, with 
whizzer, cyclone, piping and 
motors. 


1—Raymond + 6669 Super High 
Side 6-Roll Mill, with whizzer, 
cyclone, piping and motors. 


1—Raymond +5047 High Side 
4-Roll Mill, with whizzer, cy- 
clone and piping 


1—+1 Raymond Impact Mill, 
with whizzer, cyclone and 











1—Kilby Nickel Single Effect Force 
Feed Evaporators, 1200 sq. ft. 

2—Oliver 5‘3’x4’ Nickel Clad Rotary 
Vacuum Filters. 

2—Pfaudier 300 and 200 gal. Glass 
Lined Jkt. Agt. Reactors. 

1—Sperry 30” C.l. Filter Press, 27 
cham 

1—Buflovak 32x90” Dble Drum Dryer. 

4—Feinc 8’x12’ Rotary Vacuum Steel 
Filters, string discharge. 

2—6'6" dia. x 60’ Rotary Dryers. 

1—52'x4¥2'x50’ Rotary Dryer. 

7—Dorr 80’ and 40’ thickeners. 

3—Vogt 387 sq. ft. Rotary Press. Filters. 

2—Chicago Pneumatic 26x14” Vac- 
uum Pumps with 150 HP motors. 

2—Fuller Kinyen Pumps H6. 

1—Link-Belt 24x90’ Belt Conveyor 

5—Nickel Centrif. Pumps, 2”, 3”. 


KANSAS 


1—8650 sq. ft. Forced Circulation 
Double Effect Evaporator, nickel 
clad bodies, nickel tubes, conden- 
ser, etc., UNUSED. 

1—Louisville 412‘ x 40’ Rotary Steam 
Tube Dryer, 316 SS construction. 

5—Glascote 500 gal. glass lined, 
Jacketed Reactors. 

5—Pfaudler 26 sq. ft. glass lined Con- 
densers. 

1—Bird Young 18” x 24” rubber cov- 
ered Rotary Vacuum Filter with 
Hastelloy “C” valve. 

3—Lightnin Model 322-TEQ Drives, with 
rubber covered turbine agitators. 











BRILL FOR VALUES 


CENTRIFUGES 


3—Bird 18” x 28”, 24” x 38” Solid Bowl 
Continuous 304 S.S. 

1—Bird 40” x 60” Solid Bowl Continuous 
316 S.S. UNUSED. 

5—Sharples C-20 and C-27 Super-D-Hy- 
drator 316 S.S. 

3—Sharples PY 14, PN14 Super-D-Canters 
316 S.S. 

2—Sharples #16, 304 S.S., 3 HP motor. 

1—Tolhurst 40’ 347 S.S. imperforate 
basket 15 HP UNUSED. 


TANKS 


25—500 to 3500 gal. Vertical 304 S.S. 
Tanks opened and closed, some agi- 
tated. 

6—7500, 6000 and 2000 gal. Rubber 
Lined Tanks. 

1—1500 gal. Stainless 
5’ x 10’, 90#. 

1—2000 gal. Horizontal 304 S.S. Tank 
2s * Va. 

1—2500 gal. Vertical 304 S.S. Tank 8’ x 7’. 

1—10,000 gal. Rubber Lined Tank 10’ x 
76". ‘ 

1—5500 gal. 316 S.S. Clad Pressure Tank 
250 PSI. 

2—3,000 gal. Aluminum Tanks, 7’ x 11’ 

5—25,000 gal. Aluminum Storage Tanks. 


REACTORS—EVAPS— 
CONDS—COLUMNS 


1—Pfaudler 125 gal. 304 S.S. Jkt. Agit. 
Reactor, 150# int., 125# jacket. 
2—Pfaudler 50 gal. glass lined, Jacketed, 
Agitated Reactors. 
1—650 gal. 304 S.S. Reactor with 100 sq. 
ft. Bayonet Heater. 
1—O. G. Kelly 3000 sq. ft. 309 S.S. force 
feed Evaporator UNUSED. 
1—550 sq. ft. Buflovak monel single effect 
Evaporator. 
1—300 sq. ft. Swenson 347 SS Single Effect 
Evaporator. 
1—250 sq. ft. Buflovak 304 S.S. Single 
Effect Evaporator. 
10—Stainless Heat Exchangers; 910, 536, 
370, 250, 131, 70 sq. ft. 
1—4'6" x 46’ 316 S.S. Clad Column, 250 
PSI. 
8—3' x 20’, 30” x 19 347 SS Packed 
Columns. 
1—24” x 35’ 304 S.S. Bubble Cap Column. 


Pressure Tank, 


FILTERS 


1—Niagara 110 sq. ft. Vert. 316 S.S. 
1—Niagara 92 sq. ft. Vert. Jkt. 316 S.S. 
2—#10 Sweetland, 27 leaves 4” centers 
1—#5 Sweetland 304 S.S., 120 sq. ft. 
1—Oliver 6’ dia. Horizontal 316 S.S. 
1—Oliver 4’ dia. Monel Horizontal. 
1—U.S. 200 sq. ft. 304 S.S. Auto-Jet. 
1—Hercules 400 sq. ft. 304 S.S. Pressure. 
3—Oliver Precoat 5’ x 6’, 5’ x 10’, 8’ x 10’. 
1—Oliver 5'3” x 8’ Steel Rotary Vac 
housing. 
1—Feinc 3’ x 1’ 316 S.S. Rotary Vac. 


DRYERS 


1—Buflovak Vacuum Shelf, 17—60” x 80” 
shelves. 

2—Buflovak 42” x 120”, 
double drum complete. 

1—Buflovak 32” x 90’ Atmos. Twin Drum. 

2—Devine 4° x 9 single drum, atmos- 
pheric. 

1—Buflovak 3’ x 10’ Rotary Vacuum. 

6—Louisville Rotary Steam Tube, 6’ x 30’, 
6’ x 50’. 


atmospheric 





2—Louisville 8’ x 50’ Stainless Steel lined’ 


Rotary. 
3—Rotary Dryers 6’ x 50’, 7’ x 80”, 8’ x 
80’. 
1—Louisville 41/2’ x 25’ Inconel Rotary. 
1—Link Belt 6’4” x 24’ Roto Louvre 316 
$.5. 
1—Atmos. Tray, 13 shelves, 3’ x 3’. 
2—10' and 4’ dia. 304 S.S. Spray Dryers. 
2—Wyssmont, 304 S.S. 6'2” and 96’ dia. 


MIXERS 


1—Sturtevant 75 cu. ft. 304 S.S. Rotary 
Batch Blender 20 HP. 

1—Abbe 110 gal. 304 S.S. Jacketed Agi- 
tated Vacuum Dispersall Mixer. 

2—Baker Perkins 150 and 100 gal. jack- 
eted double arm Sigma blades. 

1—Baker Perkins 50 gal. jacketed. 

5—Day “Cincinnatus” double arm, 250 
and 100 gal. 

2—Steel jacketed Powder Mixers, 225 and 
350 cu. ft. 

2—40 and 50 cu. ft. Powder Mixers 304 SS 

2—Day 120 cu. ft. Jumbo Powder Mixers 
25 HP motors. 


1—45” dia. Lancaster Mixer 72 HP 
motor. 
MISCELLANEOUS 


3—Kinney Vacuum Pumps, 1000 cfm, 10 
microns, 15 HP. 

3—Hardinge 6’ x 36”, 5’ x 22” steel lined 
conical Ball Mills. 

1—Sturtevant 6’ dia. Air Separator 10 HP. 

1—Komarek Greaves Briquetting Press 
32" face rolls. 

3—Mikro Pulverizers, 1SH, 1S! and Ban- 
tam. 

3—Swenson Walker Continuous Crystal- 
lizers, 24” x 30’ sections. 

2—Tyler Hummer 3’ x 10’ Double Deck 
Screens. 

5—Day Roball Sifters, 40’ x 120”, 40” 
x 84”, Double Deck. 

6—Nash H6, H5, L5 Vacuum Pumps. 

3—Nash H6, L3 347 SS Vacuum Pumps. 

2—Stokes Rotary Tablet Machines DD2- 
DDS2. 


Partial List of Values—Send for Complete Circular 


BRILL EQUIPMENT COMPANY 


35-61 JABEZ ST., NEWARK 5, N. J. Tel: MArket 3-7420—N. Y. Tel: RE 2-0820 
TEXAS OFFICE: 4101 San Jacinto St., Houston 4, Texas—Tel: JAckson 6-1351 
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EQUIPMENT SEARCHLIGHT . . , 
Formerly Owned By The TOMS-RIVER CINCINNATI CHEMICAL COMPANY 
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KETTLES — REACTORS 
1—2000 gal. Glascote blue G/L reactor, 
ASME 50 psi or vac. int., 90 psi jkt. 
64—1400 gal. Pfaudler blue G/L jkt. ket- 
tles, Agit., baffles. 
3—1350 gal. T347 SS kettles, open top. 
14—1250 gal. Pfaudler blue G/L jkt. re- 
actors, Agit. 
1—1000 gal., T316 SS jacketed reactor, 
ASME, UNUSED. 
1—1000 gal. Dopp cast iron kettle, 
125# jacket, 15+ int., Agit. 
1—750 gal. Graver 1304 SS jkt. fer- 
menter, ASME 30# int., 304 jkt., 
10 HP Turbine Agit. 
2—600 gal. T304 SS reactors, jkt., Agit. 
50—600 gal. Pfaudler Stainless jacketed 
kettles, open. 
2—500 gal. T304 SS reactors, jacketed, 
ASME, Vacuum—Unused. 
6—465 gal. T304L SS reactors, jacketed, 
150# int., 1753 jkt. 
1—300 gal. T304 SS jacketed reactor, 
vac. ASME—UNUSED. 
1—300 gal. —— blue G/L reactor, 
Agit., Jkt., A 
1—200 gal. ion ~ ikt. reactor. 


MIXERS—MILLS 
40—Baker-Perkins #17, 200 gal. sigma- 
blade, jkt. mixers. 
1—Baker Perkins #15, 100 gal. Disp., 
7347 SS 25 HP drive. 
1—Baker-Perkins #15-UUMM, 100 gal. 
Disp. blade, ASME jkt., 100 HP, 
Comp. Cover, motorized tilt. 
1—J. H. Dey #6, 100 gal., St. St. sigma. 
2—J. H. Day #5, 75 gal., sigma. 
1—Sturtevant 75 cu. ff. 1304 SS 
blender. 
2—145 cu. ft. ribbon mixers. 
1—Raymond 50”, 5-roller hi-side, mill. 
1—Raymond 66”, 6-roll hi-side mill. 
13—Abbe 6’ x 8’ batch pebble mills. 
1—Hardinge 8’ x 48” conical pebble. 
2—Hardinge 7’ x 36” conical mills. 
1—Allis 6’ x 12’ rod mill. 
1—Gemco 60 cu. ft. T304 SS conical 
blender. 
1—Bonnot 5’ x 10’ ball mill, 75 HP. 
3—Fitz. SS mills; D, K, F. 
1—Mikro #2TH pulverizer. 
2—Symons 2’ cone crushers. 





Send for 
Detailed and 
Illustrated Circulars 
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LIQUIDATIONS- 


STAINLESS STEEL TANKS 
(1304 UNLESS NOTED) 


3—20,000 gal., 14’ x 15’, T316LC, cone 
bottom, ¥”. 
2—13,000 gal. 11’-10” x 157”. 
2—12,000 gal., 11/-16” x 15’-6”. 
1—11,000 gal., 9’-6” x 20’, dished, UN- 
USED. 
5—3650 gal., 10’ x 7’, vert., open. 
1—3350 gal., 8’x8’-6”, agit., 50 psi. 
1—3300 gal. 6’ x 14’6”, vert. 
1—3250 gal., 6’ x 15’, T316. 
3—-3000 gal., 5‘ x 19’, T347, ASME 60 
psi. 
2—2600 gal., 7’ x 8’, bing dished. 
1—2250 gal., 8’ x 6’, T316 
dished. 
T7316, cone. 


5—2100 gal., 4 x56", 
1—2100 gal., 6’ x 9’, 
ant | gal., Ad 4'.5" x 7'-4" x 
Y ig 
4—1350 gal., 4’ x 14’, 1347, dished, 
ASME 60 psi coils. 
5—1350 gal., 7’ x 4’-6”, T321. 


1—1300 gal., 6’ x 6’, %”, dished. 
3—1100 gal., 4’ x 11’, T347, ASME 60 


psi. 
3—1000 gal., 4’-6” x 8’-6”, dished. 
3—850 gal., 4’ x 9’, 36”, dished. 
1—800 gal., 5’x5’6”, %”, dished. 
5 BL 54. 3/162, aisned: 
. 3° x 13’, 7316, coils. 
3—300 gal., 4’ x 3’, 1347, ASME 60 


psi. 





PARTIAL LIST 
SEND FOR COMPLETE LIST! 











DRYERS — KILNS 


2—Buflovak 42” x 120” double drum 
dryers, ASME 160% WP. 

1—American 42” x 120” dbl. drum. 

1—Buflovak 42” x 90” dbl. drum. 

2—American 36” x 84” dbl. drum. 

1—Buflovak 32” x 52” dbl. drum. 

1—American 36” x 84” double drum 
dryer, ASME, VACUUM. 

1—Buflovak 5’ x 12’, single drum dryer, 
Vacuum, UNUSED. 

1—Buflovak 6” x 8” dbl. drum. 

5—F. J. Stokes #138J-16, 195 sq. ft. 
vac. shelf dryers. 

1—Vulcan 10’ x 11’ x 175’ rotary kiln. 

2—B. & Snow 8’-6” x 70’ rotary dryers, 
534" welded shell, late model. 

1—Davenport 8’ x 60’ rotary, 7/16”. 

1—7'-6" x 62” rotary kiln, 2”. 

1—6’ x 150’ rotary kiln, %” welded, 
w/burners, etc. 

1—Louisville 5’ x 30’ steam-tube. 

2—Lovisville 4’-6” x 25’ rotary steam- 
tube dryers, welded. 

1—Bartlett & Snow 3’ x 15’ 
dryer, Everdur metal shell. 

1—3’ x 23’ rotary, “4” welded. 


rotary 


1413-21 N. SIXTH ST. 
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LITTLE ROCK, ARK. 
ORANGE, TEXAS 
OMAHA, NEBRASKA 


EVAP. — STILLS 
COLUMNS — EXCHANGERS 
— BOILERS 
7—4050 sq. ft. calandria type evap., 
copper tubes, cast iron shell. 


1—1250 sq. ft. Mojonnier dbl.-effect 
Stainless Sanitary evaporator. 


4—Buflovak double-effect stainless 
evap. vert. long-tube type: 1025, 
840, 710, 588 sq. ft. 


1—630 sq. ft Struthers-Wells T316 SS 
Calandria evap. 


1—320 sq. ft. steel reboiler. 


1—250 sq. ft. Buflovak T304 SS, single 
effect recompression evap. 


1—118 sq. ft. Stokes T316 SS still. 
1—36” dia. x 6 plate T316 SS column. 


2—Vulcan T316 SS 10 plate bubble cap 
columns: 110”, 60” dia. 


6—30” x 19’ T347 SS packed columns. 
8—24” x 16’ Duriron packed columns. 
1—24” x 33’ Duriron & SS column. 


1—1960 sq. ft. T316 SS exchanger 
remov. bundle, ASME 75 WP. 


1—1450 sq. ft. T316 SS condenser. 
5—1400 sq. ft. T316 SS gas converters. 
1—900 sq. ft. T304 SS exchanger. 
3—800 sq. ft. T316 SS condensers. 
1—730 sq. ft. T316 SS exchanger. 
6—691 sq. ff. copper dbl. pipe cooler. 
1—510 sq. ft. T316 SS condenser. 
8—400 sq. ft. T304 SS pipe coolers. 
12—Amer. Heat Reclaiming T316L SS 
spiral exchangers: 162, 73 sq. ft. 
15—75 sq. ft. nickel pipe coolers. 
30—1T316 {5 heat exchangers & condens- 
ers: 425, 410, 400, 290, 277, 200, 
186, 165, 150, 142, 105, 83, 73, 
54, 50, 30 sq. ft. 
50—Duriron exchangers & condensers: 
10-170 sq. ft. 
3—Waste-heat boilers, 250 psi. 
5—Comb. Eng. 435 HP water-tube boil- 
ers, 300 psi. 





LITTLE ROCK, ARK. 


STAINLESS PUMPS 
Worthington Worthite Cent. Pumps; 
4” x a 3" x 2" Q"y Wr", Wy" 
x 1”, w/motors. 

LaBour 2” 316 SS self-priming 
cent. pumps w/motors. 
Avrora 1/2” SS sump pumps 











EQUIPMENT CORPORATION 


PHILADELPHIA 22, PA. 


Phone POplar 3-3505 














EQUIPMENT SEARCHLIGHT . 


FOR “IMPOSSIBLE” BUDGETS 





14—Rotary ow Dryers, 6’ x 35’, 6’ x 50’, 
6’ x 60’, 8’ x 40’ nse x 60’. In our 
stock 


4—Rotary Kilns, 1-11'6” x 203’ 3-106” x 


203’. Each complete 


2- veers Valve Bag Packers. 1-3 spout 
Mod 107 FC, 1-single spout md! 116 FDS 


6—Beach Russ Model 100-D Vac Pumps. 5 HP. 
100 CFM @10 microns 


PROFIT SAVERS 


For immediate quote, write or phone collect—GA 1-1380 










21-94  Briquet 
dia. x 914" 


3—Komarek-Greaves Mdl 
Presses. 75 HP mtrs. 2114” 
face. 

1—Buflovak 42’ x 90’ Mdl D-3 Dbl drum 
Dryer. 15 HP gear mtr. SS trim. Complete 

2—Lee 125 gal SS steam jcktd Kettles. 904 
oress, SS vivs 


1—Oliver 3’ x 6’ rubber rotary cont. Vac Pre- 
coat Filter. Variable speed drive 
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MODERN 

Rebuilt 
REBUILT | “Machinery =n 
MACHINERY poem ny = 





Baker Perkins, Day, W. & P. Heavy Duty 
Mixers, 5 to 150 gal. caps. 


J. H. Day Dry Powder Mixers, 50 to 1000 Ibs. 


Mikro No. 6 S. S. Atomizer and Bantam, 1SH, 
2TH, 3TH and 4TH Pulverizers. 


Raymond Models “0” and ‘00’ Pulverizers. 
Rotex, Day Sifters, 20 x 48, 40 x 84, 40 x 120. 
Colton Model 241 Double Rotary Tablet Press. 
Groen 150 gal. Stainless Steel Double Arm 
Steam Jacketed Mixing Kettles. 
Stokes & Smith Models G1, G2, HG84, HG87 
and HG88 Fillers, 
Fletcher 30’ Stainless Steel Basket Centrifuge. 
WRAPPERS: Package Machinery, Hayssen, Hud- 
son Sharp, Battle Creek, Scandia, Wrap- 
King, all sizes and models. 


Pneumatic Scale High Speed Automatic Car- 
toning Line with Feeder, Bottom Sealer, 
Top Sealer, Wax Liner, Interconnecting Con- 
veyors. 


Complete Details and Quotations On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 167 No. May St. 
New York 12, N. Y. Chicago 7, Illinois 
CAnal 6-5333 SEely 3-7845 
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LIQUIDATION 
VALUES 





From the Former 


Wilson and Company Refinery 
Chattanooga, Tennessee 


EXPLOSION-PROOF 
ELECTRICAL EQUIPMENT 


100—Rowan Disconnect Switches, 30 amp 
—600 amp, 3-pole, oil immersed, 
single throw, fused, 250 volts—600 
volts, $100,00 and under. 


150—Rowan Across-The-Line AC oil im- 
mersed, motor controlled, Combina- 
tion starters, 712 hp.—25 hp., 440 
volts, $75.00 and under. 


16—Kinney High Vacuum Pumps, Model 
a 130, 131 cfm., $450.00 each. 





SMC inousrries, inc. 


= Hooker Road @ Chattanooga 10, Tenn 














SPECIALS 


Kettles: 275 gal. type 316 st. steel, agitated. 
Mill: Day Hispeed Model B 14x30’ 3-Roll. 
Column: 24’ x 22’ 316 stain, steel. 

Pebble Mills: Abbe #3, #6, and others. 
Dryer: American 24x48" dbl. drum. 

Dryer: Bowen lab. spray, st. st. 

Evaporator: Buflovak sgl. eff, st. st. 94 sq. ft. 
Dryer: Porter 2 x 4’ vac. drum., st. st. 
Centrifugal: Tolhurst 26’ rubber 2-speed. 
Filter: Sweetland #5 st. st. lined. 

Filter: Oliver precoat 12x2’’ type 316 st. st. 
Vacuum Pans: 42’’ and 72” stain. steel. 
Dryer: Proctor & Schwartz 6-tray st. st. 
Powder Mixers: Day Jumbo 120 cu. ft. 


Write us or call Seeley 8-1431 
Send us a list of your idle machines 


LOE EQUIPMENT SUPPLY CO. 


820 W. Superior St., Chicago 22, III. 
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Dowtherm 225 KW 

Autoclave S.$.—50 gal—2000 Ib. pres. 
Autoclave S.S.—3'2 gal—2000 Ib. pres. 
Proctor & Schwartz finned drum drier 
Centrifuge S.S. 26”—Tolhurst 

2 * aed Dishes—jacketed S.S. 71” 


id. 
1 Kettle $.S.—jacketed—500 gal. 
2 a S.S. Jacketed—agitated—250 
ga ie 


MACHINECRAFT CORPORATION 
800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. MI 2-7634 
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IT COSTS LES$ at M&E 
RAYMOND HI SIDE MILL 


Model 5048 or 5058. New spider, journals, 
rollers, plows. Has fan, whizzer air separator, 
stocking collector, four motors. New 1951, 
latest model. Priced to sell. 





Immediately Available From Our Stock 














MACHINERY AND 
EQUIPMENT CO., INC. 


123 Townsend St. - San Francisco 7, Calif. 
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Buying 
Good USED Equipment 


is frequently the difference be- 
tween having needed equipment 
or doing without it. 












Mr. Used 
Equipment 


Dealer: 


When you advertise in the 
Searchlight Section . . . 
You have hired your most 


persuasive salesman: 


He’s efficient . . . He thrives 
on long hours . . . His ter- 
ritory is the entire nation 
. .. and overseas . . . He 
doesn’t see buyers of used 
and new surplus equip- 
ment: They see him—reg- 
ularly. They depend on 


him. 


He is Searchlight—The sec- 
tion of this publication 
where wise dealers adver- 
tise and list their stocks 


for sale. 


SEARCHLIGHT 
SECTION 


Classified Advertising Div. 
Post Office Box 12 
New York 36, N. Y. 





de 
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GET READY—GET SET 


for production profits with 


CHEMICAL PROCESS 


EQUIPMENT 








1—Sparkler Hastelloy “B’ Model 18D12 jacketed filter. 

1—Sparkler stainless steel Model 33D7 jacketed filter. 

1—Dover Type 316 4000 gal. jacketed reactor. 

1—Alloy Fabricators Type 316 stainless steel 4000 gal. 
reactor. 














AUTOCLAVES, KETTLES, REACTORS 

1—Pfaudler Series R 1500 gal. glass lined jacketed reactor, com- 
plete with impeller type agitator, baffle and drive. 

1—Glascote Series HR 1000 gal. glass lined jacketed reactor, 
complete with impeller type agitator, baffle and drive. 

1—Pfaudler 750 gal. glass lined jacketed reactor. 

21—Pfaudler Series EM 300 gal. glass lined jacketed reactors. 

4—Pfaudler Series P glass lined jacketed reactors, complete with 
agitators and drives, 5, 20 and 30 gal. 

1—Glascote 750 gal. glass lined jacketed vacuum receiver. 

1—2000 gal. stainless steel jacketed reactor. 

1—Blaw Knox 300 gal. stainless steel vacuum reactor. 

1—Van Alst 300 gal. stainless steel jacketed kettle. 

1—125 gal. stainless steel jacketed autoclave with impeller type 
agitator and drive, 125 psi jacket, 75 psi internal. 

2—Stainless steel 2000 gal. horizontal storage tanks. 

6—Blaw Knox stainless steel vacuum receivers, 200 and 100 gal. 

l—Alloy Fabricators steel jacketed autoclave, 600 gal. 

1—300 gal. Hastelloy ““B’ jacketed pressure reactor. 

2—Theo. Walters Hastelloy “B’ 300 gal. jacketed reactors. 


CENTRIFUGES 

{Sharples Type 316 stainless steel nozljectors with 40 HP ex- 
plosion proof motors. 

1—Bird stainless steel 40 suspended type centrifuge complete 
with perforate basket, plow and motor. 

3—Western States Type 316 stainless steel 40” suspended type 
centrifuges complete with perforate baskets, plows and motors. 

1—Tolhurst stainless steel 48° Batch-O-Matic centrifuge, NEW. 

l—Fletcher 48’ stainless and underdriven centrifuge. complete. 

1—AT&M 26” Type 316 stainless steel suspended type centrifuge. 

5—Tolhurst 40” and 30” rubber covered centrifuges. 

1—Sharples Type 316 stainless steel Super-D-Canter, PN-14. 

1—Sharples Type 316 stainless steel centrifuge, Model D-2. 

1—Sharples Super-D-Hydrator, monel, Model C-27. 


DRYERS 

2—Louisville 8° x 50° stainless steel rotary dryers. 

1—Buflovak 24°’ x 36 chrome plated double drum dryer. 

1—Allis Chalmers stainless steel rotary dryer, 6’ x 50’. 

10—Allis Chalmers rotary dryers, 6’ x 50° and 7’ x 60’. 
1—Buflovak stainless steel jacketed rotary vacuum dryer, 5’ x 30’. 
1—Link Belt steel roto louvre dryer, Model 207-10. 

1—Link Belt steel roto louvre dryer, Model 502-20. 

l—American 42” x 120” double drum dryer, ASME, complete. 
1—Buflovak steel jacketed rotary dryer, 3’ x 15’. 

2—Stainless steel pilot plant spray dryers. 

FILTERS 

2—Oliver stainless steel rotary filters, 3’ x 2’ and 3’ x 4’. 
12—Sweetland #12 pressure leaf filters with 72 stainless leaves. 
l—Niagara stainless steel filter, Model 510-28. 

l—Sperry 36’ x 36” heresite covered filter press, 40 chambers. 
10—Shriver plate and frame filter presses, 12” to 42”. 
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MIXERS 

1—Abbe 10 gal. steel double arm sigma blade jacketed mixer. 

1—J. H. Day 200 gal. stainless steel double arm sigma blade 
jacketed mixer. 

3—Sprout Waldron 30 cu. ft. jacketed double ribbon blenders, 
steel. 

1—Gemco stainless steel double cone jacketed blender, 69 cu. ft. 

1—Sturtevant #7 dustite rotary batch blender, NEW. 

15—Robinson Type 304 stainless steel horiz. blenders, 255 cu. ft. 

1—Robinson Type 304 stainless steel horiz. blender, 125 cu. ft. 

1—Baker Perkins 150 gal. dispersion type mixer, complete. 

1—J. H. Day 5 gal. double arm sigma blade mixer, stainless steel. 

1—Stokes stainless steel granulating mixer, Model 21-]J. 

1—Patterson-Kelley stainless steel twin shell blender, 2 cu. ft. 


MISCELLANEOUS 
1—Rietz stainless steel pilot plant grinder. 
3—Mikro #3TH stainless steel pulverizers. 
150—Worthite and Durimet centrifugal pumps, all] sizes. 
2—Mikro Bantam pulverizers. 
1—Struthers Wells stainless steel 1150 sq. ft. single effect 
evaporator. 
1—Swenson triple-effect evaporator, 5’ diameter, 9° diameter, 
9° diameter, complete. 
2—Cleaver Brooks package steam generators, 150 HP and 500 
HP, 160 psi. 
1—Superior 300 HP package steam generator, 125 psi. 
1—Sprout Waldron pelletizer, Type 501FF. 
1—Williams “Comet” 4 roll mill, complete. 
1—Raymond 2 roll high side mill. 
1—Vulcan stainless steel bubble cap column, 4’ dia. x 25 plates. 
1—Griscom Russell stainless steel heat exchanger, 900 sq. ft. 
3—Badger stainless steel heat exchangers, 500 and 600 sq. ft. 
4—Patterson stainless steel condensers, 200 and 300 sq. ft. 
20—Davis Engineering stainless steel] heat exchangers, 102, 119, 
136, 166 sq. ft.. NEW. 
4—Pfaudler glass lined thimble type condensers, 9, 14 and 62 
sq. ft. 








1—Stokes stainless steel jacketed rotary vacuum dryer, 3’ 
x 10’. 

1—Struthers Wells stainless steel rotary dryer, 5’ x 25’. 

2—ADT stainless steel lined rotary steam tube dryers, 42” 
x 30’ long. 

2—yYoung stainless steel 4 cu. ft. double ribbon blenders. 














R. GELB. ss. 


U.S. HIGHWAY 22, UNION, N.J. - 


2 
MUrvock 6-4900 / 
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Strong-Scott 14 inch Turbulizer.. 


. Clam-shell Type. 


PROCESSING EFFICIENCY MULTIPLIES 
WITH USE OF NEW VERSATILE 
STRONG-SCOTT TURBULIZER. 


Increased production, improved product quality and better profits. 


The Turbulizer offers exceptional 
performance for CONTINUOUS 
PROCESSING in the Chemical, 
Food and Plastics Industries. 


The Turbulizer is a continuous 
reactor for Solids-Solids, Liquids- 
Solids, and Gas-Solids, in proces- 
sing areas such as MIXING, 
HOMOGENIZATION, PLAS- 
TIC CALENDERING, PIG- 
MENT DISPERSION, AB- 
SORPTION, ADSORPTION, 
CRYSTALLIZATION, DRY- 
ING, NEUTRALIZATION and 
HEATING. 


Turbulizers are available con- 
structed of carbon steel, stainless 
steel, nickel or other alloys. Jack- 
ets for heating or cooling are 
available. 


MAY WE HELP YOU WITH 
YOUR PROCESSING PROBLEMS? 


If you have a processing problem, 
contact Strong-Scott or our rep- 
resentative. We maintain a Cus- 
tomer Testing Service Labora- 
tory equipped with production 
size equipment to evaluate the 
application of our equipment to 
your process. This service and 
the confidential test report are 
provided on a no-charge basis. 


TURBULIZER BROCHURE AVAILABLE 
Also see the complete Strong-Scott line on pages 909-912 of CEC. 


Call or write 





451 Taft Street N. E. 


310 


e Minneapolis 13, Minnesota 
Phone: STerling 1-7461 
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HOW TO BEAT THE HEAT 


for strong high alloy 


requirements in the 




















1,800 to 2,300° F range! 








*Covered by U.S. Patents 


casting alloy 


Duraloy “HOM” is a special high nickel 
alloy developed to produce castings 
that meet high temperature 
requirements, especially when castings 
are subject to oxidizing atmospheres. 
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CURVES SHOWING HIGH TEMPERATURE 
SHORT-TIME TENSILE STRENGTH 
OF DURALOY-HOM 
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CURVE SHOWING STRESS 


TO RUPTURE AT 100 HOURS 
FOR DURALOY-HOM 


Castings of DURALOY “HOM” are now 
being produced by our three methods: 
static, centrifugal and shell molded. 
Write today for additional information 
on this versatile new alloy. 


URALOW 


OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
CHICAGO OFFICE: 332 South Michigan Avenue, Chicago, III. 
DETROIT OFFICE: 1025 Maple Road, Troy, Michigan. 
HOUSTON OFFICE: 4101 San Jacinto, Houston 4, Texas. 














see oe 


AT ESSO’S BAYWAY REFINERY... 





Central Lectrodryer serves entire plant, 
keeps instrument and tool air desert-dry 


A steady flow of moisture-free instrument air is essential to smooth-running 
refinery operations. Lectrodryers have long been used at the Bayway Re- 
finery of the Esso Standard Division of Humble Oil and Refinery Company, 
Linden, New Jersey, to control moisture content in individual instrument 
systems. But the addition of new instruments, more controls and air-driven 
tools eventually overtaxed the combined capacity of the individual dryers. 


Esso has recently installed a single, central 
Lectrodryer, from which dry air is piped 
throughout the entire plant. In addition to 
year-round protection against instrument 
freeze ups, this system provides ample addi- 
tional air to operate air-driven tools without 
the need of anti-freeze; means better tool lubri- 
cation, longer tool life. Moreover, there is 
neither air nor maintenance time wasted in 
bleeding lines dry. 

Investigate the benefits of such a Lectrodryer 
system by writing for case history sheets illus- 
trating in detail specifications and solutions to 
a multitude of moisture problems. Pittsburgh 
Lectrodryer Division, McGraw-Edison Co., 
303 32nd Street, Pittsburgh 30, Pennsylvania. 
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Lectrodrver’s wide range of drying 
apparatus also includes this budget 
model, which delivers small quan- 
tities of extremely dry air for wave 
guides, small cubicles, instrument 
systems and the like. 
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permanent 
magnetic 


A sleeve, raised 
and lowered with- 
in a nonmagnetic 
tube, attracts or 
releases an Alnico 
magnet attached 


switch. Basically, 
this is Magnetrol. 





, aie PDA A 
The operating principle 


behind MAGNET! 2OL- 


eee es Pee 
por @ 


LIQUID LEVEL CONTROL 


Because its operating principle, based on the proper 
use of a permanent magnet, guarantees a perpetual 
guardianship over your critical liquid levels, the Mag- 

netrol liquid level control unobtrusively takes the most 
important place in any system or process where it is 

necessary to keep a liquid at a constant level. Principle and 
action are so simple that failure is virtually impossible. Mag- 
netrol is versatile, too—will handle almost ANY liquid,at ANY 
temperature, at ANY pressure, with the same precision and 
dependability. No mechanical or electrical linkages to stick, bind, 
ride out of line or wear out. Available for controlling level changes 
from %” to 150 ft. Multi-stage switching when desired. Write to 


MAGNETROL, UmC.y 5324 BELMONT ROAD, DOWNERS GROVE, ILL. 














A Versatile Industrial Organic Acid... 
CH2COOH 
HOC- COOH 
CH.COOH 
ve . eR 
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Ritalin 
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STEAM JACKETED 
KETTLES 


meet every processing 
and mixing need! 


The contrast between kinds of products, 
where a cook-mix process is employed, 
staggers the imagination. We frankly don’t 
know how many industries require this 
type of processing. But if you have a need 
for minutely controlled temperatures for 
either heating or cooling combined with 
thorough mixing oragitating, Groensteam 
jacketed kettles provide the most efficient 
method ever developed.Groen engineering 
research brings you unexcelled heat trans- 
fer faster, easier, with substantial savings 
in time and labor. Groen stainless steel 
processing vessels are easier-to-clean, too, 
providing the ultimate in sanitation. 
There’s a size and type for every process 
or product.Write for complete engineering 
data and specification sheets. 


Complete line includes 
tanks, coils, vacuum 
kettles, revolving pans, 


fi 
Jl 





Cary tubular heat exchang- 
<« ers, pilot plant units and 
special specification 

| equipment. 


GROEN MFG. CO. 


1900 Pratt Blvd., Elk Grove Village, Ill. 
1377 Palisade Ave., Teaneck, N. J. 
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ARE YOU READY TO 
ADVANCE WITH UTC? 


Are you a chemist or chemical 
engineer with a special interest in 
polymer chemistry research? 
Have you been gaining experience 
in this field as a member of a re- 
search group? Are you ready to 
assume greater responsibility as 
leader of a research group or 
section? 

Would you enjoy working directly 
with recognized professional 
leaders at United Technology Cor- 
poration’s modern research and 
development complex in the San 
Francisco Bay Area? 

These outstanding openings are 
now available at UTC. You are‘in- 
vited to write for complete details. 


SECTION CHIEF—PROCESS RESEARCH—This 
position available as a result of continued 
expansion in propellant research. Typical 
candidate will possess an extensive back- 
ground solving problems connected with 
propellant processing research, scale-up 
and elastomers. An advanced degree in 
chemistry or chemical engineering with 7- 
years experience is necessary. Must have 
thorough knowledge of solid propellants. 
Will supervise and give technical direction 
to the Process Operations Research Section 
and report to the head of our Research 
Propellant Processing Department. 
DEVELOPMENT CHEMIST—This unusually 
attractive position in our Propellant Proc- 
essing Research Department will be filled 
by a candidate holding a masters degree in 
organic chemistry. Will assume responsibil- 
ity for the direction of a group engaged 
in liner problems. Qualified applicants will 
have several years experience with adhe- 
sives, and polyurathane and polybutadiene 
base polymers. Must be creative and capable 
of assuming complete responsibility. 

All qualified applicants considered without 
regard to race, creed, color or national origin. 


Contact: C. F. Gieseler, Dept. 107 
UNITED TECHNOLOGY CORPORATION 


A subsidiary of United Aircraft Corporation 
P. 0. Box 358 Sunnyvale, California 
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Do you need Covel control ? 


... then you need ELECTR-0-PROB 


A CAPACITANCE- 
ACTUATED SUPER-SENSITIVE 
ELECTRONIC RELAY 





1, Will indicate high or low liquid or 
solid level 

2. Will control liquid-liquid or foam- 
liquid interface in closed vessel 

3. May be adjusted to ignore foam or 
detect foam 

4. Contains hermetically sealed DPDT 
relay to energize alarm lights, horns, 
solenoid valves, motor starters, etc. 


5. Teflon covered probe B-06 — self-contained, general pur- 
6. 12-24 VDC or 115 VAC pose, tank-side mounting 
Other ELECTR-O-PROBE modeis in- ELECTR-O-PROBES are used NOW for 
clude — detection of heavy fluids, acids and 
B-04 — super-sensitive relay for foam, fluid interface in chemical plants; 
interface, etc. alarm for refrigerant control in freez- 
B-05 — general purpose relay for liq- ing plants; mixed feed control; water- 
uid or solid level detection oil interface in refineries: detection of 
i and foam in pulp and paper 
mills 


WRITE FOR BULLETINS 


d <xtt in Vi/ 


\\ 








MAISCH METERING PUMPS 


FOR BIOLOGICAL, INDUSTRIAL OR SANITARY USE 


ie -aoliolel-temeldehwalnle Mecham altel 14am lalelertiatel| 
Pump showing ¢ lete acces if 
and simplicity of ambly typical of 
all Maisch engineered pumps 





@ Fixed or Variable Capacities VARIABLE CAPACITY 
© Positive Displacement, Uniform, Non-pulsating flow a nw sows 

@ Extremely Compact Design 
@ Rigid or Demountable Types 


Maisch Metering Pumps are simple in design and 
ruggedly built for long service. They are widely 
used for handling chemicals, syrups, oils, glue, 





processing solutions, etc. They can dispense boil- erecta air ort 


ing hot, ice cold, watery, or highly viscous liquids 
with equal efficiency. Available in wide range of 
capacities from 0 to 217 GPH. Materials: Bio- 
logical and Industrial Pumps—Stainless Steel; 
Sanitary Pumps—Stainless Steel, or Plastic. 











Immediately available. 


Complete details and prices available upon request. 







FIXED CAPACITY SANITARY 
PUMPS—17-152 GPH 




















mechanical 


ilpe MECHANICAL PRODUCTS CORPORATION 


products 1716AW. Hubbard St. @ Chicago 22, Illinois 

















October 16, 1961—CuemicaL ENGINEERING 


ADVEF 


Rober 

Fult 
Rocky 
Rotro! 


Torit J 


Union 


Adve 
Repr 


Atlanta 


500 Fif 
Philadelp 
6 Penn 
Pittsburg! 
Gate 
Portland 
‘oom ¢ 
St. Louis 
3617 O 
San Franc 
255 Ca 





Cremic, 











ADVERTISERS . . . 
Robertshaw Fulton Controls Co. 

Fulton Sylphon Div............. 243 
Rockwell Manufacturing Co., W. S. 292 
PERRO) SGODUTOIS ccc ccesscccesioes 274 
ee), SCOMMPREY, 65 onis.0 5 0s0s ceceses 132 
Schutte & Koering Co............. 133 
Selas Flotronics, Div. of 

Selas Corp. of America......... 255 
Sharples Corporation ............ 56-57 
gc EE oS ee eee ee ee 86 
OE gE 6 a Ce er ce 283 
Southwestern Engineering Co..... 158 
Led MOO 2 EJ 5 Sa eee 123 
Square D Company 

0. OS DE IVI OD occ tccccecsees 73 
PRMGATC PUGC CO... ccccecsaes 318 
Stockham Valves & Fittings...... 131 
CR COND, le Seiives o:0.000 0 v aceenes 284 
Strahman Valves, Inc............. 255 
Strong Scott Mfg. Co.............. 310 
Bartevans NM CO. < ..cccccccciecss 290 
Swenson Evaporator, Div. of 

Whiting Corporation ........... 251 


Thermal American Fused Quartz 
Co 299 


mero Willie CO: ois... 6scscccees 248 
Thiokol Chemical Corp............ 58 
Timken Roller Bearing Co......... 155 
Titanium Metals Corp. of 

BONNE NO 295 cari nre 5 5:5.0 4/46: 0; 010 0:9°6/eiis.0-% 68 
Tcledo Scale Div. of 

Toledo Scale Corp. ............. 294 
TOUIUTSE TRIVISION 2. oe sc ccc coees 237 
Torit Manufacturing Co........... 260 


Mion ATOM WOLKS..........< 6 cs.0s00,0:00 83 
U. S. Electrical Motors....Third Cover 
U. S. Rubber Co. 

(Mechanical Goods) .......... 26-27 





Advertising Sales 


Representatives 

Ae R. K. Burnet 
1375 Peachtree St.,N.E., _ TRinity 5-0523 

oh aa ea ee A. S. Reed 


McGraw-Hill Bldg., Copley Square, 
COngress 2-1160 


Chicago 11..... Gene Davis, J. M. Rodger, Jr. 
645 N. Michigan Ave. MOhawk 4-5800 
OL. a ee John C. Mitchell 
55 Public Square SUperior 1-7000 
LL Se a ren F. E. LeBeau 


Vaughn Bldg., 1712 Commerce 
Riverside 7-9721 


MN oo oo. 8 as 5 wb eceevacald John Patten 
1700 Broadway Alpine 5-2981 

J Serre Chas. M. Crowe, Jr. 
856 Penobscot Bldg. WOodward 2-1793 

Frankfurt/Main ..............++- Stan Kimes 
85 Westendstrasse 

_. SE aaa Michael R. Zeynel 
2 Place du Port 

PUREST AD 2a ce 0 igs. Wee ees J. C. Page 
W-724 Prudential Bldg. JAckson 6-1281 


London EC4_.E. $. Schirmer, Edwin E. Murphy 
95 Farringdon St. 

LS | John B. Uphoff 
1125 W. Sixth St. HUntley 2-5450 

New York 36..R. G. Frederick, A. L. Gregory, 
John R. Emery 


500 Fifth Ave. OXford 5-5959 
Philadelphia 3....M. A. Loy, Jr., L. D. Zerone 
_6 Penn Center Plaza LOcust 8-4330 
SINE ais.4:s.6-010-00 ws eae G. S. Ryan 
4 Gateway Center EXpress 1-1314 
ee Scott B. Hubbard 
Room 445, Pacific Bldg. CApitol 3-5118 
* ea J. M. Rodger, Jr. 
3617 Olive Street JEfferson 5-4867 
San Francisco 11............-.-00- R. T. Koch 
255 California St. DOuglas 2-4600 


























Safe, clean, jam-safe transfer of dusty chemicals, 
grains and flours is now possible with the advanced 
filter design of this new pneumatic transfer unit. 





Newest FULLER portable transfer unit 
handles dusty materials 





Designed to handle a wide range of dusty materials such 
as plastics, chemicals, grains and flours, the newest Fuller 
Transfer Unit is a continuous filter type for dense stream 
pneumatic conveying. 

Principal design feature of the new high capacity transfer 
unit is a newly developed, completely automatic filter. This 
unit is of extremely simple construction, its filter elements 
being cleaned continuously by a single master valve driven 
by a hp. motor. The valve has only one moving part, the 
rotor, which is carried in two bearings, sealed for life. 

Fuller Portable Airveyor Transfer Units are of the com- 
bination vacuum-pressure type, with the vacuum side pick- 
ing up the material and the pressure side delivering it to the 
desired destination. Unit is available with power supply by 
either electric motor (as shown here) or gasoline engine. 

Low cost, rapid handling to and from cars, trucks, storage 
bins and silos is available for many granular and pulverized 
materials. Hook-ups are fast and the unit is quickly moved 
from one job to another. Materials movement is rated up 
to 20 tons hourly in 3” or 4” lines. 


See Chemical Engineering Catalog 
for further details and specifications. 


BP pleco Pa. Fuller 


Subsidiary of General American Transportation Corporation 


Offices in Principal Cities Throughout the World 
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Four Metal Missives 


of G-B’s, Fine Design 





No, these four shiny tubes are not minf@ture rockets, subs, or 
secret weapons. But they were given the letter of fine design and 
skilled manufacture that must go into any GOSLIN-BIRMINGHAM 
product. 

Actually, these are exchangers for acetic acid distillation. Theirs 
is the job of condensing acetic ers and cooling the resultant 
liquid. 

The units from left to right A (1) a 26” dia., acid cer cooler; (2) a 
3242” dia., acetic flashing column condenser; (3) and (4) " dia., acid re- 


covery sub- ‘coolers. 
All four units are of stainless steel throughout, with 1” OD tubes and fixed 
tubesheets welded inside of shells. 


Write or call for information. See our catalog in 
Chemical Engineering Catalog. 
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GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 

P.O. BOX 631 BIRMINGHAM, ALABAMA 
FILTERS e EVAPORATORS e PROCESS 
EQUIPMENT e CONTRACT MANUFACTURING 
including HEAVY CASTINGS 
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A storehouse of accepted 
methods, data, principles... 


COST 
ENGINEERING 
IN THE 
PROCESS 
INDUSTRIES 


Over 500 pages of practical 
“how to” information reprinted 
from Chemical Engineering. 
Published by McGraw-Hill 
Book Co. Price $11. Order 
direct or through 


Reprint Department 

Chemical Engineering 
330 West 42nd St., 

New York 36, N.Y. 
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Only With 


CAN YOU GET 
MAINTENANCE-FREE 


"ou Life Long "eas 


FREE 
installations in 1929 are still operating 
without repairs. GRID construction and 


material — inside and out — account 


for GRID Life Long Heating Service. GRID 
one piece cast iron steam chambers 
and headers eliminate internal corrosion 
...There’s only one metal in contact 
with steam. Leak-proof on steam pres- 
sures up to 250 P.S.1. 450° temperature. 
GRID cast iron construction resists cor- 
rosion externally from acid fumes or other 
destructive elements in the atmosphere. 
Widely spaced fins cast integral with 
the steam chamber will not corrode and 
are easy to clean... will not ‘mat’ 
on air intake side. 

For trouble-free heating in your plant, 
write for GRID catalog No. 956. 


Manufacturers Since 1883 Wausau, Wis. 








D. J. MURRAY MANUFACTURING CO. 








HE’LL 

HAVE 

THIS CAR 
FULLY LOADED IN 


y 


tala 


... Without help, using a 


POWER-CURVE Loader 


Bag loading costs of eight cents a 
ton are not uncommon in plants using 


Literature and engineering 
details sent on request. 


Power-Curve equipment. One man loads 
and stacks direct from the packer with 


no need to lift a single bag. Loads can 

be palletized or stacked in any pattern, 

also put into warehouse storage. 
There are Power-Curve installations 


POWER- 


conveyor COMPANY 


near you, Let us show you how your 
plant can benefit from a custom engi- 
neered Power-Curve loading operation. 
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2185 SOUTH JASON ST., DENVER 23, COLORADO 











FIRST .. . IN MEASUREMENT AND 
CONTROL OF MATERIALS FLOW 








THeRe's a 
BelreR. Way 
To Feep 


CARBON! 


Is messy carbon feeding giving you 
a headache? Costly housekeeping and 
employee health problems cutting 
your profits? 

Whether you’re feeding floodable 
carbon (smoke) or free flowing 
granular carbon, organic or mineral 
carbon, B-I-F’s totally enclosed feed- 
ing systems provide automatic, con- 
tinuous control of the flow of this 
hard-to-handle material . . . at high 
accuracy. Regardless of material char- 
acteristics or process conditions, B-I-F 
has the performance-proved, engi- 
neered system for more efficient car- 
bon feeding. 


Free Facts 


Continuous feed- 
ing/blending saves 
material, reduces 
costs, controls qual- 
BOs en's 
bigger processing ¢§ 
profits. Write for 
the Facts today! 


Gif 


A DIVISION OF (h) 
THE NEW YORK AIR BRAKE COMPANY 
369 HARRIS AVENUE, PROVIDENCE 1, RHODE ISLAND 
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Find the 
Invisible Workers! 


It’s welded steel heat exchanger tubing 
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by The Standard Tube Company 


Tubing that is easy to roll-in, bend, expand or flare 


... that’s our specialty. We have the production | 
facilities ...the tube industry’s most modern plant! | 
We have the testing facilities ... hydrostatic and 
eddy current to surpass specifications. We have _ 


the personnel... most of our “tubemen” have been 


with us for years. And Standard tubing is avail-— 
able throughout the country. It all adds up to lower — 


cost, higher quality and better service when you 
buy Standard welded tubing. For further infor- 


mation on our steel and stainless steel products and © 


capabilities, write for brochure No. 6. 


























THE STANDARD TUBE CO. 


Over 40 years specializing in Quality Welded Tubing 
DETROIT 39, MICHIGAN 
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. tt N t | KE Only U.S. SYNCROGEAR | 
. has all these features... | 
designed for 
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ere 
life-long dependabil Ty ommaae 


Ei coladielamels =i7! 
misalignment. : 





SOLID SHANK ea 
BUILT-IN PINION aS 
can’t vibrate or SS 
work loose. S¥ 


ASBESTOS PRO- 
TECTED WINDINGS 
will not deteriorate 
, from heat. 





ONE-PIECE SUPPORT- {.,, 
ING CASE assures aks 
permanent alignment le Se 
of gears, pinions. 3 i 


THROUGH-HARDENED i 
GEAR TEETH give 


Re 
greatest strength, BAS 
longest wear. ESS SS 





« _ 
NORMALIZED 6 FRICTION-FREE i He POSITIVE fe \ MICRO-SHAVED AND “ge = 
CASTINGS ot OIL SEAL can’t agg auTo-Lusri- (KOG \ HONED GEAR TEETH y & = 
prevent , WA, wear, prevents oe a) or Wale) Bey lass 74) provide smooth —! 
warping, mis- “r leakage. oo slow-gear dip — operation, long life. a 
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S. SYNCROG EAR MOTORS offer the most features 


to provide long life and dependability. For a quarter-century, 
U.S. Syncrogears have led design progress.. (Available 1/3 
to 75 h.p.—single-, double-, triple-reductions, and worm-geared.) 


é ___-U.S. MAJOR MOTOR LINES INCLUDE: FREE SYNCROGEAR BROCHURE No. F-1880 
Sl “~~ «1. Vertical Solid & Holloshaft, 2. Varidrive, 3. Totally-Enclosed, Color illustrated 
ar ~ ‘ 4. Uniclosed, 5. Syncrogear. Also, many other special motors. F 


P.O. Box 2058 « Los Angeles 54, California or Milford, Conn. 


oe eis U.S. ELECTRICAL MOTORS INC. 
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Will this new precipitator change 
your thinking about costs, shock loads? 


New Permutit Type M 
Precipitator 
...a Study in simplicity 


Now in operation is this new precipt- 
tator for reducing turbidity and color 
in water. 

We call it the Permutit TPype M Pre 
cipitator. It is a study in simplicity, and 
because of its low construction and 
operating costs, it Opens up new op 
portunities to obtain solids-contact 
clarification at minimum cost. 
“Missing” parts: There is no motor: 
driven agitator on the Permutit Type 
M Precipitator. No extensive baffling. 
No center platlorm., No access) walk- 
way. All these have been done away 
with, because the unit has a new and 
different agitator system which sweeps 
away the settled sludge. Rotating agi- 
tator arms are supported by a “semi- 
buoyant” hub (or float) which revolves 
about a bearing post on the tank floor. 
Recevaled effluent: drives the agitator 
through jet nozzles located at the end 
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of each arm. Smaller jets, spaced along 
the arms, gently nudge the settled 
sludge toward a sump at the outer rim 
of the tank floor. 

Briefly, this is how the M unit works: 
raw water and chemicals are mixed in 
line and enter at the center of the tank 
floor beneath the conical rotor float 
which deflects the fluid mixture radi- 
ally outward to the walls. A horizontal 
baffle on the tank wall then reverses the 
flow back toward the center thus im- 
parting a rolling action to the sludge 
blanket. This current flow constantly 
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Agitator float and hub assembly. 


places previously formed sludge in in- 
timate mixture with the raw water 
immediately as it enters the tank. Clar- 
ified, effluent is collected by a flume at 
the top. 

Sudden water changes: An addi- 
tional benefit of the Permutit Type M 
Precipitator is its exceptional ability to 
handle shock loads, 

\ case in point: red dye from a paper 
mill a mile upstream showed up one 
day in the raw water entering a Per- 
mutit Type M Precipitator in use in 
New England. But the unit went right 
on putting out an effluent with no sig: 
nificant change in quality. 

So much interest has been shown in 
this new unit that we have reprinted 
the paper, 
Solids Contact Clarification Design”, by 
EK. D. Driscoll of Permutit. We'll be 
glad to send you a copy. 

Write to Permutit Division, Dept. 
CE-101,50 West 44th St., New York 36, 
New York. (In Canada, contact the Per 
mutit Company of Canada, Toronto.) 


PFAUDLER PERMUTIT, inc. 


ees Specialists in FLUIDICS ...the science of fluid processes 
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